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PREFACE

Ruetgers-Nease Corporation (RNC) submits this Revised Remedial Investigation (Revised

RI) Report for the Nease Site, Salem, Ohio, in accordance with the January 1988

Administrative Order of Consent (AOC), the U.S. Environmental Protection Agency

(USEPA) and Ohio Environmental Protection Agency (OEPA) comments letter of

September 6, 1994 concerning the July 6, 1993 RI Report and USEPA letter dated

October 3, 1994 establishing a submittal date for the Revised RI Report of November 28,

1994.

This Revised RI Report addresses work elements of the Remedial Investigation/Feasibility

Study (RI/FS) Work Plan approved by the USEPA and OEPA (referred to as the

"Agencies") on March 28, 1990. Since that time, RNC has conducted RI/FS activities at

the Site, and initially reported on them in ihe Partial RI Report dated April 5, 1991.

Continued Agency approved investigatory activities lead to the 1993 RI Report submittal

on July 6, 1993. However, due to various reasons (discussed with the Agencies), the

1993 submission was unable to report on all activities, as some data had yet to be either

taken or analyzed (e.g., MFLBC Phase II results). Therefore, supplemental documents

were submitted to the Agencies under separate cover. In addition, on November 17,

1993, RNC and the USEPA entered into a Removal Action Administrative Order by

Consent (Removal AOC) for performance of specific remedial measures to be completed

and reported on at the Site.

This Revised RI Report references several documents foi completeness of record and to

address specific RI/FS activities while avoiding unnecessary duplication. Companion

documents include:

• Treatment Plant Performance Evaluation Work Plan (Golder, 1993)

• Treatment Plant Performance Evaluation Report (Golder, 1994a);

• Removal Action Work Plan (Golder, 1994b);

• Treatment Plant Modifications Work Plan (Golder, 1994c);

• Additional Remedial Investigation: Middle Fork Little Beaver Creek
(Golder and ENVIRON, 1994);

• Removal Action Work Plan Addendum (Golder, 1994e), and



• Supplemental Well Closure Plan, Production Wells PI, P2, and P3 (Colder,
1994f).

As discussed with the Agencies on September 23, 1994, the CERCLA terminology

"Interim Remedial Measures" will not be used in the Revised RI Report. The actions

undertaken at the site will be termed as follows:

• "Removal Action Activities" for those actions carried out under the
Removal AOC executed on November 17, 1993;

• "Remedial Investigation Activities" for those (investigative) activities
undertaken under the RI/FS AOC executed on February 22, 1988; and

• "Clean-up measures" or "previous clean-up measures" for those activities
carried out in consultation with the Agencies, but which were not within
the purview of any Order.

The Revised RI Report contains five volumes described as follows:

• Volume 1, Remedial Investigation Report

• Volume la, Remedial Investigation Report (Plates)

• Volume 2, Appendix A: Endangerment Assessment

• Volume 3, Appendix B-J: Logs and Field Notes

• Volume 4, Appendix K-M: Laboratory Data Analysis, Slug Tests, and
Re-ent Water Level Data

• Volume 5, Appendix N: Additional Investigation Report of MFLBC

This November 1994 submittal consist of a replacement Volume 1 (effectively superseding

the previous Volume 1) and a volume containing an insert package for various appendices

and plates (insertion instructions are included in the second volume). This report presents

all RI activities as of the Agency stipulated date of September 30, 1994.

Over the course of the RI investigations RNC has employed technical consultants to

perform and report on the RI activities. As such, this document is the result of the

combined efforts of several consultants, produced for and on behalf of RNC.

D:\PROJECTS\933-6154\RI.RPTARI 1996\PREFACE.DOC
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LO INTRODUCTION

An Administrative Order of Consent (CO) was signed by Ruetgers-Nease Chemical

Company (RNC) and the U.S. EPA Region V (USEPA) and the Ohio EPA (OEPA) in

January 1988. The CO requires RNC to conduct a Remedial Investigation (Rl) "to

determine fully the fact, nature and extent of any release or threatened release of

hazardous substances, pollutants or contaminants at and/or from the Facility and to

perform a Feasibility Study (FS) to identify and evaluate alternatives for the appropriate

extent of remedial action to achieve in order to comply with applicable or relevant and

appropriate requirements, standards, limitations, criteria or goals and/or to prevent or

mitigate the migration or release or threatened release of hazardous substances, pollutants,

or contaminants from the facility, in accordance with Section 121 of CERCLA." (It should

be noted that the January 1988 CO is the RI/FS Order, as distinct from the Removal

Action Order, effective November 17, 1993 - discussed in greater detail in Section 1.2.3).

The CO mandated the scope of work to be conducted and required RNC to prepare a

Work Plan to guide the RI at the closed Nease Chemical Company, Inc. facility in Salem,

Ohio (Site). ERM-Midwest, Inc. (ERM) was contracted b> RNC in August 1988 to

revise the original Work Plan that had been submitted to the Agencies in April 1988, and

to conduct the RI/FS at the Site. RNC has submitted five versions of the Work Plan to

the Agencies for approval as follows:

Original: April 25, 1988
Revision 1: October 22, 1988
Revision 2: August 3, 1989
Revision 3: December 13, 1989
Revision 4: February 28, 1990 (final)

The Agencies approved Revision 4 of the Work Plan on March 28, 1990. On April 16,

1990, ERM initiated field activities for the RI at the Site. The investigation was

conducted under the supervision of both USEPA and OEPA. The USEPA on-Site

representative during the RI was B & V Waste Science and Technology Corp. (BVWST).

Field activities were carried out under the observation of representatives from BVWST,

who were present at the Site during most of the field activities. All work was conducted

using the protocols established in the Approved Work Plan for the Site (ERM 1990).
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There were minor modifications to the Work Plan as a result of conditions that were

encountered in the field. Such modifications are identified in the discussions of the

specific field tasks included in this RI report.

RNC secured access agreements from all involved property owners near the Site prior to

the start of the field investigations. Independent of the RI , RNC had previously installed

two (2) shallow leachate collection systems on its property and surface water and

sediment control measures located both on RNC property and on Crane-Deming property.

(See Sections 1.2.2 and 1.2.3 for greater detail) During the RI, RNC encountered access

problems with the Crane-Deming Pump Company (Crane-Deming), which is located

directly adjacent to and northeast of the RNC property Crane-Deming refused access for

the purpose of collection of samples for chemical analyses (off-Site soil boring, surface

sediment, and test pit samples), and portions of the soil gas and seismic surveys. RNC and

ERM discussed this situation with the USEPA and OEPA (Agencies), and collectively

decided to reduce the seismic survey coverage by omitting the seismic survey on Crane-

Deming property. RNC and the Agencies also agreed to delay collecting samples for

chemical analyses from the various media until the Agencies resolved the access dispute

with Crane-Deming.

Another access problem arose with Crane-Deming when monitor well drilling was initiated

on its property. Crane-Deming would not allow ERM to retain possession of soil and rock

core samples from its property. Crane-Deming believed that ERM would be conducting

chemical analyses of these samples. RNC, ERM, and the USEPA on-Site Representative

explained that these samples were for visual identification of subsurface geologic units and

not for chemicaJ analyses. ERM and the USEPA Representative attempted to resolve the

issue by providing temporary storage arrangements until the holding times were exceeded

for all analyses, so that the samples could not be submitted for analyses. These attempts

failed, and Crane-Deming requested that ERM cease drilling and remove all equipment

from its property. Subsequently, Crane-Deming completely withdrew the previously

approved access agreement and notified RNC that no further Rl-related activities could

proceed on Crane-Deming property.

This notification impacted several ongoing activities in the RI field investigation,

including: monitor well drilling at locations H, J, and L; test pit sampling; off-Site soil
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boring sampling; soil gas survey; surface sediment sampling; groundwater sampling, and

air sampling.

On July 27, 1990, RNC invoked the CO's force majeure provision. On September 7, 1990,

the Agencies formally recognized a force majeure event for only those portions of the

activities that were to have taken place on the Crane-Deming property, due to RNC's

inability to secure Site access to the Crane-Deming property. Subsequently, the Agencies

determined that the time for performing that portion of the RI/FS testing on Crane

property would be extended for a period of time equal to that attributable to the force

majeure event. RNC requested that the Agencies secure access from Crane-Deming to

allow RI field investigations to continue. Subsequently, USEPA, through the US

Department of Justice, filed suit against Crane-Deming in Federal District Court seeking

access.

In July 1991, the Federal District Court in Cleveland ordered Crane-Deming to permit

RNC to conduct RI/FS activities on Crane-Deming property. Crane-Deming's refusal to

grant RNC access to perform required sampling was recognized by the Agencies as a

force majeure event, which resulted in a revised deadline of June 22, 1992, for the

submission of the revised RI/Endangerment Assessment (EA). Thereafter, the Agencies

agreed to a subtnittal date of July 6, 1993, which reflected the time needed for USEPA to

approve the modified analytical methodology proposed by RNC and its contract

laboratory for MPK analyses. Soon afterward, RNC decided to switch laboratories and

additional time was needed for USEPA to audit ~r.a approve this laboratory and the MPK

modified method at the new facility. The switch in laboratories was precipitated by the

fact that the originally used laboratory ceased its operations.

RNC also requested the Agencies to recognize that the difficulties encountered by it in

securing permission for off-Site sampling on other properties also constituted a force

majeure event, justifying a delay in the submittal of the RI/EA until September 24, 1993.

The Agencies rejected that request, and, accordingly, RNC submitted the revised RI/EA

on July 6, 1993.

This RI report outlines the tasks completed to date during the field work portion of the

RI/FS, and provides a description of the facility as it existed when various investigations

were conducted. Also, included is a history of significant events at the Site, and a review
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of the environmental investigations, both on-Site and off-Site, conducted by RNC Thi<;

discussion has been expanded where appropriate to include activities occurring under both

the RI/FS CO and the Removal AOC, up to September 30, 1994

1.1 Site Background and History

1.1.1 Location of the Site

The Site is located northwest of the City of Salem, Ohio, in northern Columbiana County,

near the southern border of Mahoning County (Figure 1-1). It is situated on the north side

of State Route 14, and is west of Allen Road. Conrail railroad tracks traverse the Site.

The Site covers approximately 44 acres. It is surrounded by lightly developed land on

three sides and has an industrial plant (Crane-Deming Company) on the northeast side. It

is located on a topographic high, the axis of which runs southeast and northwest. The

majority of the Site slopes to the northeast and drains toward the Middle Fork of Little

Beaver Creek (MFLBC).

There is an inactive municipal landfill located approximately 1,200 feet east of the Site

along the west bank of the MFLBC. This inactive municipal landfill, which was operated

by the City of Salem, extends from the MFLBC to the east side of Allen Road. The

landfill area is presently covered with vegetation. The Salem Waste Water Treatment Plant

(WWTP) is located approximately 2400 feet east of the Site and there are homes

immediately east and southwest of the Sitewith a total of forty-five (45) residences in a

one-half mile radius. To the north is a large wooded area, and to the south is a large field.

1.1.2 History of Site Operations

Prior to 1978, Nease Chemical Company (Nease) owned and operated a chemical

manufacturing plant at the Site. Nease's manufacturing began in 1961. At various times

during the period from 1961 through 1973, Nease produced a variety of chemical

compounds, including household cleaning compounds, fire retardants, pesticides, and

chemical intermediates used in agricultural, pharmaceutical, and other chemical products.

Products and chemical intermediates were produced in batch processes. Waste was

neutralized and treated on-Site. Nease's waste handling facilities included air scrubbers

and a multiple pond/settling tank system for neutralization and treatment of acidic waste.
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Five unlined ponds (designated Ponds 1, 2, 3, 4, and 7) were used for treatment and

storage of either acidic plant waste or lime slurries from the neutralization of acidic

wastes. After final settling, the neutralized liquid was discharged to the Salem WWTP

from the late 1960s to 1975. In addition, interviews with former Nease employees at the

facility (conducted by RNC's Legal Counsel) indicate that prior to 1968 some drummed

wastes were buried in an area, which is referred to as Exclusion Area A (Figure 1-1)

Following notification from OEPA of wastewater violations, Nease agreed in a Consent

Judgment in 1973 to discontinue manufacturing operations at the Site until such time as a

new wastewater permit could be obtained. Subsequently, Nease decided to close the

facility permanently. The majority of the buildings and manufacturing equipment on the

Site were removed during decommissioning activities in accordance with and under the

supervision of OEPA.

The five ponds were decommissioned by Nease in December 1975 pursuant to the 1973

Consent Judgment entered into between OEPA and Nease. As Pond 1 was drained, the

liquid was neutralized and discharged to the Salem WWTP The pond was coated with

agricultural lime and filled with soil borrowed from other areas on the facility. A small

portion of Pond 1 was not filled in during this time and it retains some water.

Except for a small pool of water, Pond 2 was drained and the water was neutralized and

discharged to the Salem WWTP in the same manner as Pond 1. Lime was applied to the

remaining pool of water and sludge in the pond. Currently, there is no water present in

Pond 2. Soil was borrowed from other areas of the Site and used to fill in the pond.

Water from Pond 3 was discharged to the Salem WWTP. The sludge in the pond had a

viscosity too low to permit covering the pond with soil. Volunteer vegetation has

subsequently stabilized the pond surface.

Water from Pond 4 was discharged to the Salem WWTP. Because Pond 4 had little

sludge in it, soil was used to cover this pond. Volunteer vegetation has subsequently

stabilized the soil cover.

Water from Pond 7 was discharged to the Salem WWTP. The sludge in the pond had a

low viscosity which did not permit covering the pond with soil. Since decommissioning,

volunteer vegetation has stabilized the pond surface. In addition, desiccation has resulted
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in a decrease in volume of the residual material in the pond and in solidification of the

surface sludge. During plant operations, sludge and possibly soil were removed from

Pond 7 and deposited in an area immediately to the southwest of Pond 7.

As of December 30, 1977, Nease Chemical Company, Inc., including the Site, was

acquired by and merged with Ruetgers Chemicals, Inc. The company resulting from the

merger is Ruetgers-Nease Chemical Company, Inc (RNC).

In 1983, the Site was placed on the National Priorities List (NPL). In April 1986, RNC

proposed to install a groundwater restoration system, which (according to the

recollections of former Nease employees interviewed by RNC's Legal Counsel) was

designed to address on-Site surface seeps. On March 9, 1987, the Agencies sent RNC a

letter requesting that RNC agree to perform an RI/FS at its Site, and enter into

negotiations for a consent order to facilitate this work

1.2 History Of Response Actions

RNC, either voluntarily or at the direction of the state regulatory agencies, has taken a

series of actions at the Site over the past 11 years to reduce off-Site migration of surface

waters and sediments.

1.2.1 Prior Environmental Work

In response to a request during conversations between RNC and OEPA, RNC submitted

to the OEPA in July 1982, a description of manufacturing chemistry processes for

products produced at the Site (RNC, 1982). Similarly, in September 1982, RNC

submitted a plan to the OEPA to conduct a general environmental assessment of the Site

(SMC-Martin, 1982a). A detailed plan was submitted to the OEPA in October 1982

(SMC-Martin, 1982b). After OEPA reviewed and commented on the plan, RNC, in the

fall of 1982, drilled soil borings and deep and shallow monitoring wells, conducted

geophysical investigations, and collected samples of surface water, soil, and sediment.

Progress reports describing implementation of the plan were submitted by RNC to the

OEPA in January 1983 (RNC, 1983a).

Fifty-six soil borings, ranging in depth from 4 to 24 feet, were drilled into the glacial drift

on-Site. Samples were collected at 0 to 6 inches, 2- to 4-foot, and 6- to 8-foot intervals.
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The borings provided information regarding the composition of the drift, and chemical

analyses. This information was augmented by logs of 10 borings completed by the Crane-

Deming Company in 1970, before the construction of their facility

Seventeen monitor wells were installed in the glacial drift and bedrock of the area to

define both the glacial and bedrock geology, to identify aquifers, and to identify pathways

via which potential migration could occur.

Several magnetic surveys were conducted in the Site Exclusion Areas (Figure 1-1) to

measure high or low (with respect to background) conductivity values that may indicate

the presence of certain chemical constituents in soil or groundwater and possibly indicate

locations of buried drums. These surveys were followed by the excavation of test pits to

confirm locations of such drums. Based on the results of the surveys, 115 drums were

found and removed from the Exclusion Areas.

Surface soil, sediment, and water samples were collected by RNC to characterize

conditions on and adjacent to the Site. Eleven sediment and eight water samples were

collected in 1982 from freshwater ditches along the drainageways and from the MFLBC.

Seventy-three depth discrete soil samples (1-12 inches) were collected at 28 locations in

the swamp behind Crane-Deming, and adjacent to both Exclusion Areas.

In the fall of 1983, RNC installed an additional eight monitor wells, and collected depth-

discrete and composite surface sci! samples aur.ng remediation activities to better define

the extent of compounds in both of the Exclusion Areas, as well as the disposal ponds.

Samples were taken at 68 locations before and after specific remedial actions.

Additionally, eighteen sediment and six surface water samples were collected at this time

from the MFLBC. These activities were described in the November 1983 Status Report

submitted to the Agencies (RNC, 1983d).

In February and March 1984, five monitor wells were installed as described in SMC-

Martin report on monitor well drilling (SMC-Martin, 1984a, 1984b). During July and

August of 1984, an additional four monitor wells were installed, along with two large

diameter test wells designed to investigate hydraulic properties of the Middle Kittanning

Sandstone (MKS) and of the Shallow Aquifer. A 48-hour pump test was performed by

RNC at test well T2 in December 1984. The purpose of this test was to quantify hydraulic
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conditions in the MKS in the vicinity of Pond 2, determine the area of influence of the test

well for evaluating its potential use as a recovery well, and determine any hydraulic

connections between the MKS and surrounding aquifers. The results of these 1984

hydrogeological activities are described in the Phase I Environmental Assessment Reports

(SMC-Martin, 1984b and SMC-Martin, 1985).

In December of 1985, 11 borings were drilled within Pond 2 to investigate the quantity,

geometry, and chemical characteristics of the fill/sludge material (RNC, 1986a). A twelfth

boring was drilled on the perimeter of the pond to investigate the quality of material

outside the pond. In February and March of 1986, two additional wells were installed to

further define water quality in the Interface and MKS aquifers near the MFLBC In

February and March 1986, three borings were drilled in the overburden around the Crane-

Deming property and east of the Dunlap Disposal property to better define the Interface

Aquifer geometry in this area. Results of these activities are described in the

Hydrogeologic Conditions Report submitted in September of 1986 to the Agencies (SMC-

Martin, 1986).

RNC collected additional samples from the MFLBC in 1985 The OEPA also collected

fish, sediment, surface waters and benthic organism samples in 1985. The USEPA and

OEPA collected fish samples, sediment samples, and samples of benthic organisms from

the MFLBC between August and November 1987.

Several rounds of groundwater sampling have been carried out since the initial round in

1982. Groundwater samples were collected by RNC in December 1982, April,

September, and December 1983, February and July 1984, and January, May, and

December 1985. Wells S19 and D17 were sampled in April 1986. All wells were sampled

in March 1987. Private water wells were sampled by the OEPA in September/October

1983, February 1984, February 1985, and August 1986. Over this period of time, RNC

periodically submitted to the Agencies copies of Analytical Lab Sheets and Cards (RNC,

1983-1986).

The above outlined actions were undertaken by RNC following consultation, and with the

concurrence of the Agencies, although these actions did not come under the purview of a

formal Order of Consent.
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After the current conduct of RI work to characterize the fact, nature, and extent of

chemical contaminants at the Site, the utility and use of the above environmental work

will be decided by the USEPA and the OEPA.

These activities, results, and evaluations were described in a number of nlans and reports

including:

RNC, 1982, Manufacturing Chemistry for Products Produced at Salem dated July
9, 1982.

SMC-Martin, 1982a, General Environmental Assessment Plan for Ruetgers-Nease
Chemical Company, Inc. in Salem, Ohio (SMC-Martin) dated September 10, 1982

SMC-Martin, 1982b, Environmental Assessment of the Ruetgers-Nea^e Chemical
Company Site in Salem, Ohio, Detailed Plan (SMC Martin) dated October 1982

RNC, 1983.% Environmental Assessment of the Ruetgers-Nease Chemical
Company Site in Salem, Ohio Progress Report on Phase 2 and Phase 3 Activities
dated January 1983.

SMC-Martin, 1983a, Remedial Action Plan for the Rueigers-Nease Chemical
Company Site in Salem, Ohio (SMC Martin) original dated May 6, 1983, final
submitted May 12, 1983.

RNC, 1983b, Implementation Plan for the Ruetgers-Nease Chemical Company
Site in Salem, Ohio (Safety Plan) dated July 25, 1983.

SMC-Martin, 1983b, Hydrogeologic Report, Ruetgers-Nease Chemical Company,
Inc. Salem, Ohio (SMC Martin) dated August 23, 1983 (copy of document also
submitted to USEPA).

RNC 1983c, Implementation Plan for the Assessment of Remediation of the
Ruetgers-Nease Chemical Company, Inc. Site in Salem, Ohio revised September 1,
1983 (copy of document also submitted to USEPA).

RNC, 1983d, Status Report for the Ruetgers-Nease Chemical Company Site in
Salem, Ohio dated November 30, 1983 (copy of document also submitted to
USEPA).

SMC-Martin, 1984a, Report of Monitor Well Drilling of February, 1984 (SMC
Martin) dated March 6, 1984.

SMC-Martin, 1984b, Additional Well Drilling for Test Wells (SMC Martin) dated
July 2, 1984.

SMC-Martin, 1984c, Environmental Assessment of the Ruetgers-Nease chemical
Company, Inc. Salem, Ohio Site, Phase I Report (SMC Martin) submitted April
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30, 1984, revised September 19, 1984 (copy of document also submitted to
USEPA).

SMC-Martin, 1985, Environmental Assessment of the Ruetgers-Nease Chemical
Company, Inc. Salem, Ohio Site, Phase IB Report (SMC Martin) submitted July
1985 (copy of document also submitted fo USEPA)

RNC, 1986a, Pond 2 Boring Report dated April 3, 1986 (copy of document also
submitted to USEPA).

ENVIRON, 1986, Risk Assessment for Ruetgers-Nease Chemical Company
Facility, Salem, Ohio, submitted September 15, 1986, to OEPA and USEPA. (This
risk assessment was prepared for RNC by ENVIRON in response to Ohio EPA
comments that SMC Martin's Environmental Assessment Report did not include an
assessment of the risks to public health and the environment represented by the
Site. On-site as well as off-site (e.g., MFLBC) areas were addressed in this risk
assessment).

RNC 1986b, Groundwater Restoration System at Ruetgers-Nease Chemical
Company, Inc., Salem, Ohio Site dated September 29, 1986 (copy of document
also submitted to USEPA).

SMC-Martin, 1986, Hydrogeologic Conditions at the Ruetgers-Nease Chemical
Company Site, Salem, Ohio (SMC Martin) dated September, 1986 (copy of
document also submitted to USEPA).

RNC, 1983-1986, Copy of Analytical Lab Sheets and Cards, 1983-1986.

1.2.2 Previous Remedial Actions

RNC initially proposed Site remediation in a Remedial Action Plan submitted to the OEPA

on May 12, 1983 (SMC-Martin, 1983a). The plan indicated a two-phased approach as

follows:

1. Phase 1: the removal of drums and associated affected soils from
Exclusion Area A; and the removal of soil from an area which was barren
of vegetation, indicated as Exclusion Area B.

2. Phase 2 (to be implemented upon completion of Phase 1): assessment of
contaminants in surface water, groundwater, soil, and sediment.

Responses to the plan were submitted to RNC by the OEPA in letters dated July 5, 1983,

and July 6, 1983. The July 5, 1983, letter addressed the drum and associated affected soil

portions of the plan. In response, RNC submitted a detailed Implementation Plan for soil

and drum removal to the OEPA on July 25, 1983 (RNC, 1983b), which was subsequently
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revised and submitted September 1, 1983 (RNC, 1983c). The soil and drum removal

implementation plan was accepted by the OEPA by letter on September 15, 1983

In the Fall of 1983, RNC performed the Phase 1 Site work described above, and

implemented various steps to control soil erosion at the Site. These initial cleanup

activities were directed primarily at the two designated Exclusion Areas Five-thousand

four hundred cubic yards of soil were removed from Exclusion Area A, and 684 cubic

yards were removed from Exclusion AreaB In addition, RNC excavated 2,790 cubic

yards of soils from Pond 1 and 630 cubic yards from a freshwater ditch parallel to the

south side of the main railroad line. All of the excavated soil was disposed of at a

permitted, off-Site hazardous waste disposal facility.

Fiber drums and some steel drums in poor condition found in Exclusion Area A were

disposed of with the affected-soil. A total of 115 intact drums were removed separately

Several of these drums were found to be empty and were disposed of with the soil. A total

of 101 drums were overpacked, stored in the warehouse, opened, and sampled. These

drums were removed from the Site for disposal at a permitted hazardous waste facility.

Following the removal of soil and drums from Exclusion Area A, a metal detector survey

and exploratory backhoe pits found no additional buried drums.

In response to concerns relating to the potential for sediments leaving the Site and to

prevent or minimize soil erosion, a number 01"steps were taken, which included: seeding of

Pona 2 to establish a grass ground cover; installation of geotextile fabric barriers across

drainage swales and fresh water ditches; installation of rock dams; and installation of hay-

bale barriers around the Exclusion Areas.

A leachate collection system (as described below) was also installed on the south side of

the railroad tracks below Exclusion Area A to mitigate the migration of groundwater

seepage. This leachate is currently being disposed of on a regular schedule at a permitted

off-Site waste treatment facility.

1.2.3 Previous Clean-up Measures

In late 1991, RNC began instituting clean-up measures at the Site to reduce potential off-

Site transport of contaminants prior to implementing any permanent remedies deemed

necessary in the future. These measures followed the soil borings investigations
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performed as part of the RI investigations, and as such, have modified Site surface soil

conditions in localized areas of the Site (e.g.. Pond 2 and Exclusion Area A). Briefly,

these cleanup measures included the construction of berms at the locations of Pond 2 and

Exclusion Area A and associated sediment control/outlet structures. It is understood that

the "core" material of these berms was derived from soils existing on-Site. For example,

the core for the Exclusion Area A berm was constructed from soil derived from Exclusion

Area A. It is also understood that the cover/topsoil layers for these berms were

constructed from upgradient and/or imported "clean" soils and not from any areas believed

to have been impacted by previous activities at the Site. These areas were seeded as part

of the final construction procedures and since that time a vegetative cover has developed.

As such, these cleanup measures are not considered to have caused a significant surface

redistribution of constituents of concern although the Site topography has been locally

modified in the areas of these cleanup measures.

The scope of the previous clean-up measures which were approved by USEPA and/or

OEPA, included (1) surface water management and sediment control, and (2) seep control

and treatment. These elements are currently being supplemented under the terms of the

Removal AOC which became effective November 17, 1993. As part of the requirements

under the AOC, the effectiveness of the sediment control measures are currently being

evaluated by the Agencies and RNC. Components of the Removal AOC and their

respective submittals are summarized and presented on Figure 1 -2.

Surface Water and Sediment Control

To isolate potential source areas from the effects of water erosion and increased hydraulic

loadings, a number of surface water diversion measures and sediment control measures

were constructed across the Site (RNC, 1990). These were:

o Berm construction to create sediment control storage for Exclusion Area
A, and Ponds 1 and 2

o Outlet control structures to cause ponding for sediment control in Ponds 2
and 7, and Exclusion Area A

o Diversions to route run-off from the west around the Site.

The primary purpose of the sediment controls is to minimize the erosion and off-Site

migration of soils and sediment by filtering incoming surface water to settle out any
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sediments transported by the water. The sediments and soils at the Site have been shown

to contain the major contaminants of concern.

To contain any sediment eroded from Exclusion Area A and Pond 2, berms were

constructed around the northern edge of Exclusion Area A and Pond 2 The core of each

berm was constructed using soil materials excavated immediately upslope of the

embankments. For example, the core for the Exclusion Area A berm was constructed

from soil derived from Exclusion Area A. After construction of the berm core, 6 inches of

clean topsoil were placed on the top and on the downslope side of the embankments,

which were then mulched and seeded. A 3-dimensional erosion control matting was

placed with the topsoil. This geomatnx provides open space for vegetative roots to grow

and take root in the soils beneath and through the matting, thereby further reducing

erosion potential. Construction of these measures are not considered to have caused a

surface redistribution of constituents of concern although the site typography has been

modified.

The sediment control outlet structures have multiple features to trap and remove sediment

(RNC, 1990). These features are silt fences, stone ballast berms, aggregate berms, filter

fabrics, and perforated corrugated metal pipes. If any sediment might travel through the

sediment control outlet structures, a series of rebuilt rock and fabric barriers will intercept

the sediment before it can enter the MFLBC.

To further control the potential release of sediment, semicircular stone ballast weirs were

installed inside the ponds where breaches had been cut through the earthen embankments

years ago to allow drainage and dewatering of the ponds. A silt fence barrier surrounds

the ballast weir for additional filtering of sediment. Additionally, stone ballast was laid on

top of filter fabric to form a stable 6-foot channel through each breach in the formerly

channel sections.

The purpose of the surface drainage channels is to capture and divert any clean surface

waters draining onto the Site from the west away from the Site sources. In this way,

sediment control measures handle a reduced quantity of run-off. Soil excavated during

construction of the berm was placed on the downslope side of the channel so that, if any

erosion of the material occurred, sediments would be captured in the nearby sediment
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control basins. Each channel was fertilized, seeded, and mulched, and contained a 3-

dimensional erosional control matting for stabilization.

All surface drainage channels were designed to accommodate any flows resulting from a

25-year, 24-hour storm event.

Seep Control and Treatment

To reduce the potential discharge of leachate to the ground surface, water was collected

from a leachate collection trench and aggregate drain (LCS#1), from Pond 1, and from a

seep collection and recovery well (LCS#2). These recovery locations collect water from

the shallow water table aquifer under the Site. Prior to commissioning the (modified) on-

Site treatment plant, this water was pumped on an intermittent daily basis to the existing

on-Site storage tank for off-Site treatment and disposal. Under measures implemented as

part of the Removal AOC, collected water from Pond 1 and the leachate collection trench

(LCS#1) are presently pumped to the (modified) treatment plant, which is located in the

existing on-Site warehouse for treatment. Leachate collected from the seep collection

well (LCS#2) continues to be taken off-Site for treatment and disposal (These systems

are described in detail in the following sections).

Leachate Collection System 1 (and Pump Station I). Prior to construction of the clean-up

measures, a leachate collection system collected groundwater in the vicinity of the rail

siding on-Site. Water was collected via perforated pipe and collected in a 5,000-gallon

underground storage tank. This water was pumped from the underground storage tank to

a tank truck, which then hauled it to an off-Site permitted wastewater treatment facility.

Under the clean-up measures, this leachate collection system was expanded with a new

leachate collection system to intercept leachate from the shallow water table aquifer before

it can discharge to the ground surface on-Site (RNC, 1990). The new leachate system

(Leachate Collection Drain #1) extends west, over the length of a portion of the surface

water channel upgradient of the seep opposite the railroad spur; east towards the 10-inch

culvert beneath the railroad spur; and south parallel to the main railroad tracks to 20 feet

past the existing rock drain discharge. The existing rock drain and leachate trenches have

been tied into this system to collect additional shallow groundwater, including adjacent

seep flow, and is conveyed into the new pump station (Pump Station 1).
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The existing 5,000-gallon underground storage tank was excavated and removed during

construction activities to install the new pump station and to tie all leachate collection

piping together.

Water collected in Leachate Collection Drain #1 is gravity fed through a 4-inch high

density polyethylene (HDPE) pipe to a below-grade concrete wet well pump station

(Pump Station 1). Dual submersible pumps move the collected water through a 2-inch

HDPE line to the water treatment system.

Pond 1. Pond 1 collects both shallow groundwater and some stormwater run-off.

As part of the clean-up measures, a pump station was installed near the pond to pump

both the shallow aquifer groundwater which discharges into the pond and stormwater run-

off to the treatment system (RNC, 1990). Water in Pond 1 is pumped out using a

diaphragm pump (inside the Pond 1 pumphouse) through a 3-inch HDPE suction pipe.

Water exiting the pumphouse travels through a 2-inch HDPE pipe to the water treatment

building. Operation of the Pond 1 pump is controlled from a 12-inch PVC-pipe level

control structure which monitors the liquid level of the pond.

Since the pond continues to collect both surface stormwater and shallow groundwater,

flow from the Pond 1 station to the treatment system is seasonal in nature. The pump,

however, automatically keeps the water level in Pond 1 low by means of float switches.

Seep Collection Strip Drain and Sump (LCS#2) and Recovery Well RW-1. The seep

collection well (LCS#2) is located immediately east of the Pond 2 embankment adjacent to

the outlet structure. Recovery well #1 is located immediately north of the railroad spur

across from Pump Station #1. The seep collection strip drain and sump is designed to

intercept seeps discharging to the surface from shallow sand seams. For areas north of

the Conrail tracks, remedial measures have been proposed as part of the Removal Action

Work Plan Addendum (prepared under the Removal AOC, see Figure 1-2) to address

shallow groundwater movement and seeps (Golder, 1994e).

Contingency Locations. Since one of the objectives of the water collection and treatment

system is to institute measures that may serve as part of the final remedy for the Site,

provisions were made during initiation of these clean-up measures to allow for future



January 1996 1-16

expansion of the on-Site groundwater collection network, if needed. For this reason,

three spare 2-inch HDPE pipes were run from the treatment system along the western side

of Pond 1. Two of these pipes terminate at the Pond 1 pumphouse. The other 2-inch

HDPE pipe, however, runs along the western side of Pond 2 and along the northern edge

of the new Pond 2 berm to a location near existing well T2, where the line was capped.

Assuming that a future on-Site pumping well may be located in this general area, this will

reduce the amount of trench excavation that would need to be performed in the future In

addition, a fourth spare 2-inch HDPE pipe was installed from the treatment building to the

vicinity of Well Tl and capped, as a contingency for a future pumping location.

Treatment System. From Pump Station 1 and the Pond 1 pumphouse, water is pumped to

the treatment system located in the existing on-Site warehouse. Flow totalizers have been

installed on every water collection/pumping location so that the effectiveness of each

water extraction point can be monitored. Flow from LCS-2 is disposed off-Site

The major components of the 25 gpm (peak flow) treatment system include filters for

removal of suspended solids, and an activated carbon adsorption system to remove non-

volatile and residual volatile organic compounds. An activated carbon system is used to

treat the off-gas from the air stripper. The water treatment system also includes a tank for

storing water prior to treatment, pumps to circulate the water through the treatment

system, and instrumentation to control the various operations of the treatment system.

The treated water is discharged to the Golf Course tributary of the MFLBC

(approximately l,5oO feet south-east of the Site)

1.3 RI Report Organization

This Revised RI report presents information obtained from existing data and from data

gathered during the RI field work conducted under the 1988 RI/FS CO. The RI report is

organized as follows:

Section 1 - Introduction

This section presents Site background and history information, previous investigations and

previous clean-up actions, and report organization.
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Section 2 - Field Investigation Activities

This section presents a description of the field activities conducted for the specific tasks

outlined in the Approved Work Plan (ERM, 1990). It includes sampling methodologies,

physical testing methods, production well activities, and topographic mapping Backup

material to this section (i.e., soils gas notes, soil boring logs, Seismic Report, etc ) is

contained in report appendices. The actual closure of the production wells was completed

in December 1994.

Section 3 - Physical Characteristics of the Study Area

This section presents physical characteristic data collected during the RI as well as

information pertaining to the surface features, meteorology, Regional and Site geology

and hydrogeology and demography.

Section 4 - Nature and Extent of Constituents of Concern

This section discusses the analytical results for the different media sampled during the RI,

as well as potential source areas of contamination, and the likelihood of contaminant

migration from those source areas.

Section 5 - Fate and Transport

This section discusses the possible transport routes for contaminants migrating from the

Site. An Endangerment Assessment prepared by ENVIRON is presented as Appendix A

(Volume 2).

Section 6 - Summary and Conclusions

This section presents an RI summary, conclusions, and recommendations for any

additional work, if required.
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2.0 FIELD INVESTIGATION ACTIVITIES

2.1 Air Monitoring

To determine the nature, extent, and magnitude of potential contaminants present in air,

the monitoring program consisted of a Site reconnaissance survey and the collection of

ambient air samples across the study area.

2.1.1 Site Reconnaissance Survey

The first air monitoring task was the Site reconnaissance survey. A survey of the Site was

conducted using flame ionization (FED) and photoionization (PID) detectors. The FID

detector was a Foxboro Model 128 Organic Vapor Analyzer (OVA). The PID detector

utilized was an HNu Model 101 with an 11.7 eV bulb.

Prior to use of these instruments, they were calibrated according to procedures listed in

the Site Specific Sampling Plan (SSSP) volume (pages 35-36) of the Approved Work Plan

(ERM, 1990). The battery packs were charged for 16 hours prior to use. The monitors

were then allowed to warm up for 5 minutes prior to calibration. The methodology used

to calibrate the OVA is described below.

The Site reconnaissance survey was conducted on April 16 and 17, 1990. Measurements

of volatile organic compounds (VOCs), using the PID and FID, were made at ground

surface and 3 feet above ground surface at 100-foot intervals along the Site boundaries,

around each pond at 50-foot intervals, and at several locations within the proposed clean

support zone. Pond 1 was surveyed on its southern and eastern margins as part of the

traverse which skirted Pond 1 and Pond 2 (see Figure 2-1). The areas between discrete

sampling points were traversed with liie instruments operating in order to detect the

presence of elevated levels of VOCs between stations. The work and exclusion zones

around each test pit excavation, boring, or well drilling location were screened during Site

work using the OVA and HNu to determine the proper health and safety protection.

All measurements at discrete monitoring stations were recorded in the field logbook along

with location, time, and observed on-Site weather conditions. No elevated levels of VOCs

were detected during the walk through between discrete monitoring stations using the

OVA or HNu. Only the concentrations measured at discrete monitoring stations were
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individually recorded in the field notebook. The survey lines for the reconnaissance are

shown in Figure 2-1.

2.1.2 Air Sampling Field Investigation

To evaluate the nature, extent, and magnitude of airborne substances, an air sampling

program was completed during the late summer and fall of 1990 at the Site The air

sampling program was structured as follows:

Compounds Analyzed Sampling Media

Highly Volatile Organics Carbon Molecular Sieve

Volatile Organics Tenax

Semivolatile Organics XAD-2
and Diphenyl Sulfone (DPS)
and 3,4 Dichloronitrobenzene
(DCNB)

Mirex, Photomirex, Kepone, and
Pesticideb Polyurethane Foam

Particulate Matter Hi-Volume Air Sampler

2.1.2.1 Air Sampling Locations

Samples of ambient air were collected to characterize ambient air quality and air quality in

or around the study area. As shown in Figure 2-2, sample stations were established at the

following locations based upon field observation of prevailing wind direction provided by

a plastic banner ("flag"):

1. Off-Site, upwind to the southwest of the Site on private property.

2. On-Site, downwind to the northeast of the Site on RNC property (near
Pond 4) very close to the property line.

3. Downwind of Pond 1.

4. Downwind of Pond 2.

5. Downwind of Pond 7.

6. Downwind of the leachate collection system.
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2.1.2.2 Use of Tenax Traps for Collection of Volatile Organic Compounds

Ambient air was drawn through glass cartridges containing between 1 and 2 grams of

Tenax. VOCs present in air were adsorbed onto the Tenax media, which was

subsequently analyzed by the laboratory. The samples for VOCs were sent to Enseco-Air

Toxics Laboratory in El-Monte, California, for analyses The air flow rate was regulated

by mass flow controllers. Prior to sampling, the flow controllers were calibrated by the

supplier, utilizing a primary flow measurement device. Once the devices were received by

ERM personnel, the calibrations were rechecked at the project flow rates, using a 100 cc

glass soap bubble calibrator and a stopwatch. Equations contained in EPA Method T01,

"Method for the Determination of Volatile Organic Compounds in Ambient Air Using

Tenax Adsorption and Gas Chromatography/ Mass Spectrcrr.etry (GC/MS)," were utilized

to calculate the flow rate necessary to prevent breakthrough of the least adsorbed volatile

organic compound.

As per the SSSP, Tenax traps located on-Site were placed 3 feet above the ground,

whereas traps off-Site were placed from 5 to 6 feet above the ground (to assess ambient

air quality in the breathing zone). The Tenax traps were utilized to sample ambient air for

a period of 2 hours at a flow rate of 167 ml/min. The data collected during the sampling

included: date, sampling location, time, ambient temperature, barometric pressure, wind

speed, wind direction, flow rate, and Tenax trap number.

The pumps and power supplies for the flow controllers were placed on a table covered

with clean aluminum foil. Metal fencing stakes were utilized to secure the flow

controllers. Tenax traps were connected to the flow controllers using stainless steel

SwagJok fittings. Both Teflon and Tygon tubing were used to connect the flow

controllers to the pumps. Teflon tubing was run from the flow controller to the low flow

sampling orifice provided with the pump. Tygon tubing was then connected from this

orifice to the pump. Actual flow was regulated accurately by the mass flow controller.

The pumps utilized were combined single unit low and high flow pumps. Use of the flow

control orifice provided with the pumps prevented shutdown of the pumps due to

pumping constraints or to build-up of high back pressures.

Once all the equipment for a particular sampling location was connected, a leak check was

performed on the system. The leak check consisted of closing the opening at the end of
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the Tenax trap and activating the vacuum pump. The flow readout on the mass flow

power supply for that particular channel was observed to ensure that no leaking occurred.

If a measurable flow was observed, all connections were tightened to seal the leak, and the

system was rechecked.

The Quality Assurance Project Plan (QAPP) volume of the Approved Work Plan required

the collection of:

o Duplicate samples (as a discrete blind sample) to check the accuracy of the
laboratory.

o Replicate samples (as discrete samples) to verify the calculated flow rate.
Replicate samples were collected at a flow rate that was half of the
calculated flow.

o Field and trip blanks to verify the sampling methodology.

o Tandem samples to determine if "breakthrough" had occurred.
Breakthrough occurs when the absorbent polymer becomes saturated with
the respective compounds. At the start of the Tenax sampling, certain
samples were collected with two sampling tubes in series. The back tubes
were analyzed to ensure that no breakthrough occurred. Also, select
parallel replicate samples were run at lower flow rates in case breakthrough
occurred during the initial sampling. Coordinating the flow rate and
sampling time with a knowledge of retention volume of the various
compounds of interest precluded breakthrough.

o The tandem samples are composed of front and back tubes. The front and
back tubes were submitted t j the lab for analyses.

As stipulated in the Approved Work Plan, ERM collected two duplicates for Tenax

samples.

The Tenax air sampling program was conducted over two separate field events. During

the first sampling event, the analytical lab was unable to supply sufficient sampling media

(Tenax) to conduct all of the sampling and to conduct the proper QA/QC sampling. The

field team was therefore able to collect duplicate samples only, and no replicates were

, collected during the first sampling event.

During the second sampling event, the laboratory was able to supply the necessary amount

of sample media to collect samples, replicates, and QA/QC samples. No additional

duplicates were required during the second Tenax sampling event. Because the Approved
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Work Plan stipulated that only one replicate sample was required to be submitted for

analysis, all replicates were not collected. Three replicate samples were collected and

submitted to the laboratory for analysis, because of concerns that the lab could not

perform the analyses utilizing accelerated turnaround times with only one sample This

ensured that if breakthrough occurred in the high flow rate sample there would be a

backup low flow rate sample from each location

The QAPP also indicated that one sample would be collected in tandem. ERM collected

all air volatile samples in tandem to minimize the chance of undetected breakthrough. This

procedure ensured that the sampling would not be invalidated if breakthrough occurred.

Air flow rate was observed on the power supply for the channels to which the Tenax traps

were connected during the 2-hour sampling period at each location. No flow variations

over 1 milliliter/minute (ml/min) were observed during any of the trap sampling.

As per the QAPP, a Tenax trip blank and field blank were submitted to the laboratory each

day of sampling. The trip blank was kept with all the Tenax traps prior to sampling, but

was unopened. The field blank was opened and placed on the sample preparation table

during the sampling period. Other than this, the field blanks and trip blanks were handled

in the same manner as were the regular samples.

The sampling traps were removed after sampling, placed in labeled culture tubes, and

stored in Teflon-lined glass bottles with charcoal for shipment to the laboratory. The

sealed Tenax tubes were shipped in cooled shipping containers for overnight delivery to

the Enseco-Air Toxics Laboratory.

The laboratory had difficulties with two Tenax samples. The lab exceeded the holding

times for volatiles on one, and broke another sample container after extraction. These

locations (2 and 6) were resampled on October 27, 1990.

2.1.2.3 Use of Carbon Molecular Sieve Traps for Collection of Highly Volatile
Organic Compounds in Ambient Air

Highly volatile organic compounds, such as vinyl chloride, vinylidene chloride, and certain

other compounds, are not captured efficiently using Tenax. Therefore, EPA Method T02

(Method for the Determination of Volatile Organic Compounds in Ambient Air by Carbon
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Molecular Sieve Adsorption and Gas Chromatography/Mass Spectrometry [GC/MS]) was

utilized for the sampling of these compounds. A stainless steel cartridge with

approximately 0.4 grams of carbon molecular sieve (CMS) was used

Using the equations for flow rate determination given in the method, it was initially

determined that a rate of 167 ml/min would be utilized. However, since these tubes were

tightly packed and were run in tandem, this flow rate could not, in practice, be obtained.

A flow rate of 73 ml/min for 4.5 hours could be maintained and was, therefore, utilized

throughout the sampling. With the exceptions of flow rate and sampling time differences,

the samples for highly volatile compounds were collected exactly the same as for the

volatile compounds.

The QA/QC sampling program for this work included:

o Duplicate samples collected at three stations.

o Replicate samples collected at three stations. Replicates were collected at
one-half the flow rate of the routine samples (37 ml/min). Ten tandem
samples were collected from five stations.

Once sampling had been completed, the tubes were removed, sealed, labeled, and

packaged for shipment back to the Enseco-Air Toxics Laboratory

The CMS air sampling program was conducted over two separate field events. The

number of duplicates and replicates collected differed from the scheduled number in the

Work Plan. During the first sampling event, the analytical lab was unable to supply

sufficient sampling media (CMS) to conduct all of the sampling and conduct the proper

QA/QC sampling. The field team was therefore able to collect duplicate samples only, and

no replicates during the first sampling event.

During the second sampling event, the laboratory was able to supply the necessary amount

of sample media (CMS) to collect samples, replicates, and QA/QC samples. No additional

duplicates were required during the second CMS sampling event. Since the Approved

Work Plan stipulated that only one replicate sample was required to be submitted for

analysis, all five replicates were not collected. Four replicate samples were actually

collected and submitted to the laboratory for analysis.
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2.1.2.4 Use of XAD-2 Traps for Collection of Semivolatile Organic Compounds in
Ambient Air

XAD-2 is the preferred polymer for the sampling of higher boiling point organic

compounds, such as the semivolatile compounds. XAD-2 has better volumetric capacity

and substantially greater (lOx) weight capacity than Tenax. Additionally, diphenyl sulfone

and 3,4-dichloronitrobenzene are adsorbed onto XAD-2, if present in air

The procedures utilized for collecting semivolatile sampling were similar to those detailed

in the volatile organic adsorption section using Tenax; therefore, these descriptions are not

repeated in detail here. Using equations given in "EPA/IERL-RTP, Procedures for Level

2 Sampling and Analysis of Organic Materials", EPA-600-7-79-933, February 1979, the

sampling flow rate to be utilized (111 ml/min for 2 hours) was determined The flow rate

for the replicates was one-half that of the routine samples (i.e., 56 ml/min for 2 hours)

The following samples were collected:

_ 6 station samples

_ 2 duplicate samples

_ 3 replicate samples

10 tandem samples

The XAD-2 air sampling program was conducted over two separate field events. The

number of duplicates and replicates differed from the Approved Work Plan. During the

first sampling event, the analytical lab was unable to supply sufficient sampling media

(XAD-2) to conduct all of the field sampling and the proper QA/QC sampling.

Consequently, the field team was able to collect duplicate samples only, and no replicates

during the first sampling event.

During the second sampling event, the laboratory was able to supply the necessary amount

of sample media to collect samples, replicates, and QA/QC samples. One additional

duplicate sample was required and, therefore, was collected during the second XAD-2

sampling event.

Since the Approved Work Plan stipulated that only one replicate sample was required to

be submitted for analysis, all replicates were not collected.
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2.1.2.5 Collection of Organochlorine Pesticides, PCBs, Mirex, Photomirex, and
Kepone in Ambient Air

Method T04 for the determination of organochlorine pesticides, polychlorinated biphenyls

(PCBs), mirex, photomirex, and kepone in ambient air was used to collect paniculate and

vapor phase samples.

A modified high volume sampler consisting of a glass fiber filter with a polyurethane foam

(PUF) backup adsorbent cartridge was used to sample ambient air at a rate of

approximately 240 liters per minute (1pm).

Calibration of the two PUF samplers was performed prior to sampling, according to the

directions accompanying the collection devices A multipoint calibration was performed on

each PUF sampler as described in the SSSP. The samplers were operated at 5 0-inch

pressure differential on the magnehelic gauge, which corresponds to a flow rate of

approximately 240 1pm. This is the midpoint of the sampling range described in Method

T04.

A PUF sampler was operated at each of the six sampling stations. Two duplicate samples

were collected at stations 3 and 6 by co-locating the two samplers. The on-Site samples

were collected at a height of approximately 3 feet. The off-Site samples were collected at

a height of from 5 to 6 feet, which corresponds to potential breathing level. The samplers

were operated over a 24-hour period. A total of eight samples (six stations and two

duplicates) were collected using the PUF samplers. At the end of the sampling period,

each cartridge was wrapped in the original aluminum foil packaging that was cleaned in

the laboratory, and placed in sealed and labeled containers. The PUF filter was placed and

sealed in a precleaned, labeled petri dish and wrapped in hexane-rinsed aluminum foil. The

container was placed in an ice chest at approximately 4°C and shipped to the laboratory.

Appropriate chain-of-custody procedures were utilized as per the QAPP

2.1.2.6 Collection of Suspended Participates in the Atmosphere (High Volume
Method)

The objective of this sampling was to obtain paniculate data for possible use in a health

risk assessment of the Site. These data were not used in the Human Health Endangerment

Assessment due to very low detected concentrations relative to applicable standards (see
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Section 4.5.7). Paniculate samples were collected at five sampling locations, and one

duplicate was collected at station 6. One station was affected by a power outage and was

.dropped from the sampling program. Sampling was conducted according to the method

entitled "Reference Method for the Determination of Suspended Particulates in the

Atmosphere (High Volume Method)", except that the off-Site hi-volume sample intakes

were located at a height of 5 to 6 feet to assess particulates in the breathing zone. The on-

Site samplers were located at a height of 3 or 4 feet rather than at 5 to 6 feet as specified

in the Work Plan. (Sampling at 3 or 4 feet likely provides more conservative results than

sampling at a height of 5 to 6 feet.)

The high volume air samplers utilized were Accu-Vols, which utilize a thermistor in order

to maintain a constant flow rate throughout the 24-hour sampling period. The flow rate

for all sampling was 40 standard cubic feet per minute (scfm). A benefit of utilization of

Accu-Vols samplers was that variations in temperature, pressure, voltage, and filter

loading did not affect the desired flow rate, since these variables are compensated for by

the thermistor.

2.2 Geophysical Investigations

2.2.1 Conductivity (Electromagnetic) Surveys

The purpose of the conductivity surveys performed during the RI was twofold: to identify

areas of high or low conductivity, if present, as compared to background values; and to

determine the approximate depth to bedrock. Two types of instruments were used to

conduct these surveys, the Geonics EM31-DL (EM-31) and the Geonics EM34-3 (EM-

34).

The EM-31 is used to measure high or low (with respect to background) conductivity

values that may indicate the presence of certain chemical constituents in soil or

groundwater. The depth to bedrock can be determined utilizing the EM-34 to examine

conductivity values at different depths at each survey station. Along with subsurface data,

the results of the conductivity surveys can be useful in delineating characteristics within

the groundwater.

Background conductivity values were obtained with the EM-3 1 and EM-34 in the open

field west of the western Site boundary (Figure 2-3). The background survey (B-143
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through B-443) was completed prior to conducting surveys at other locations (N-0

through N-300, a north-south transect, W-0 through W-450 a westerly transect, and S-

129 through S-205, a southerly transect). A brief discussion of each survey follows.

2.2.1.1 EM-31 Survey

The EM-31 survey was conducted on April IS and 19, 1990. The background survey was

conducted first to determine the baseline conductivity values of native soils which have

been unaffected by Site activities. Points surveyed along this line were designated with the

prefix B for "Background". The Site EM-31 survey was conducted along two survey lines

near the boundaries of Exclusion Area "A" (Figure 2-3).These lines were designated with

either the prefix N (for the north-south line) or W (for the east-west line).

The EM-31 unit uses a fixed intercoil spacing of 3 7 meters. The depth of investigation

using this instrument is approximately 10 feet in the horizontal dipole mode and 20 feet in

the vertical dipole mode. Continuous conductivity readings were recorded along the two

transect lines using a polycorder. Data from both the horizontal and vertical dipole modes

of the instrument were recorded simultaneously. Tables 2-1 and 2-2 present the data from

the background survey lines and the actual survey, respectively.

2.2.1.2 EM-34 Survey

The EM-34 survey was conducted on April 23, 30, and May 1, 1990. A Geonics EM-34

unit was used to measure conductivity values while being operated in the horizontal dipole

mode at two locations near the Site. The two locations were: the background survey line

adjacent to the Site, and the off-Site transect lines east of Allen Road and along the

western and eastern banks of the MFLBC (Figure 2-3).

The horizontal dipole mode of the instrument was used because it is less sensitive to

outside electromagnetic interferences than when it is operated in the vertical dipole mode

Data were collected at 100-foot intervals along the survey lines. The data were compiled

both in a field log book and on a polycorder. Table 2-3 presents the data from the EM-34

survey.

The EM-34 unit is equipped with three intercoil spacings: 10, 20, and 40 meters. When

operated in the horizontal dipole mode, the signal generated at these intercoil spacings will
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detect conductivity contrasts to depths of approximately 25 feet (7.5m), 55 feet (16m),

and 100 feet (30m), respectively.

The 10- and 20-meter intercoil spacings were used for those areas of the survey in which

the overburden thickness (as historically defined for the Site) was less than 55 feet. In

those areas of the survey where the overburden thickness was greater than 55 feet,

additional data were collected using the 40-meter intercoil spacing

2.2.2 Seismic Survey

The seismic survey was performed to investigate the subsurface overburden and bedrock

stratigraphy across the study area. Seismic refraction data from five transect lines totaling

approximately 11,200 linear feet were collected and analyzed to attempt to determine the

depth to bedrock and Valley Fill geometry in the vicinity of the Site.

2.2.2.1 Seismic Survey Methodology

The seismic survey was conducted by Davenport/Hadley, Ltd of Golden, Colorado, for

ERM. Davenport/Hadley subcontracted a local blaster. Hill Top Energy, to supervise the

detonation of dynamite explosives, where necessary.

The seismic refraction survey was conducted from April 17-23, 1990. The data were

obtained using 28 Hz vertical oriented geoohones spaced at 50-foot intervals. There were

24 geophones on each geophone string, constituting a string length of 1200 feet.

Davenport/Hadley compressed the spacing of some geophones to 30-foot spacing to

accommodate seismic line profile lengths. The seismic survey line locations are shown on

Figure 2-4.

The seismic source energy was generated with a shotgun or with 1/4 to 2 sticks of 80%

gelatin dynamite. Dynamite or shotgun "shots" were detonated at each end, offset from

each end by 50 feet, and at the middle of each 24 geophone setup.

All shots were detonated in shallow holes advanced with a hand auger to an approximate

depth of 3 feet. The dynamite or shotgun was set off in the bottom of the hole. Any

surface damage created by larger dynamite charges was repaired to the satisfaction of the

landowner.
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The seismic output from the geophones was recorded on an ABEM Terraloc 24-channel

seismograph. The digital seismic data were recorded on 3 5-inch diskettes. Paper copies

of the seismic data were produced to check the output of the seismograph. All seismic

data are presented in Appendix B.

Fifty-foot geophone interval and offset "shotpoints" were utilized instead of 25-foot

intervals in order to obtain "full coverage" on the refractor. In recommending the change

from 25 feet to 50 feet, Davenport/Hadley considered two key factors in spacing the

"shotpoints": (1) the interpreted average depth to bedrock, which was estimated to be on

the order of 100 feet; and (2) the planned number and location of profiles identified in the

Approved Work Plan (ERM, 1990). Moreover, Davenport/Hadley felt that the 50 feet

spacing was consistent with the objectives of this work which were to obtain bedrock

topography across the Site for input to the groundwater study, particularly regarding any

potential major channels incised into the bedrock surface, and to determine the general

slope of the bedrock. The 50-foot spacing provided the required information.

2.2.2.2 Deviations from Work Plan

There were two deviations from the scope of work outlined in the Approved Wcrk Plan.

These two changes were: deleting the seismic line located on the Crane-Deming property

from the program and changing the geophone spacing.

Seismic line "B" (Figure 2-4) was eliminated from the survey program due to access

problems to the Crane-Deming property. Crane-Deming refused to grant USEPA access

to their property to allow RNC to complete the seismic survey. The Agencies approved

the recommendation of RNC to eliminate seismic line "B" on April 23, 1990.

As noted above, the geophone spacing used on the seismic lines was 50 feet rather than 25

feet. Davenport/Hadley used this spacing by design as the optimum spacing based on their

extensive experience and Site conditions. Although this variation from the Work Plan was

not discovered until Davenport/Hadley had completed the seismic data reduction and

submitted a final report to ERM, this change did not affect the quality of the seismic data

in determining the depth to bedrock and accomplishing the objectives of this task during

theRI.
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2.2.3 Soils Gas Survey

2.2.3.1 Soils Gas Survey Methodology

The soils gas survey was conducted as per the Site Specific Sampling Plan (SSSP) volume

of the Approved RI/FS Work Plan (ERM, 1990) The purpose of the soils gas survey was

to aid in determining the presence or absence of VOCs in the shallow soils on and adjacent

to the Site. From April 16 through April 25, 1990, and on October 16, 1991, a total of

248 stations were surveyed on the RNC Site, along the Conrail right-of-way, along Allen

Road, and along the MFLBC. These soils gas survey lines are shown in Figure 2-5.

The general methodology of the soils gas survey was to drive an air sampling probe to an

approximate depth of 3 feet and then scan the vapors present using a calibrated HNu 101

gas detector and a calibrated OVA 128s with gas chromatograph (GC) attachment.

Readings from the HNu were recorded after scanning the soils gas with the OVA. The

same methodology was employed at each station.

The GC was run only when preliminary screening by the OVA indicated the presence of

VOCs. One station per day was rerun as a QA/QC check, and air blanks were run daily to

ensure that the GC columns were in proper working order.

Prior to sampling each station, a form was stamped into the field logbook on which data

concerning sample location, weather, time, detector calibrations, concentration readings,

and other information pertinent to the instruments were logged. Copies of those logbook

pages are presented in Appendix C.

At each station where an indication of VOCs was noted on the OVA, a sample of that gas

was injected into the GC and a chromatograph was recorded. Copies of those

cnromatographs are also included in Appendix C.

2.2.3.2 Soils Gas Equipment Decontamination

The cleaning of equipment used to collect samples (of air, soil, sediment, water, or tissue)

as part of environmental Site investigations is a standard requirement. This general

process, termed "decontamination," is part of ERMs QA/QC protocol and is also required

by regulatory agencies at all Sites. The term "decontamination" is not meant to indicate
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that chemicals are present, but rather is meant to indicate a process that ensures that if

present on sampling equipment they will be removed between sample locations.

The soils gas survey equipment was decontaminated as specified in the SSSP, page 132.

The soils gas probe was decontaminated in the following manner:

Loose soil was removed
Probe washed with non-phosphate soap
Probe rinsed with potable water
Probe rinsed with deionized water
Probe scanned with PID to determine if any VOCs were present

The decontamination water was contained in 5-gallon plastic buckets and transported to

the decontamination pad for disposal. All rinse water at the decontamination pad was

transferred into an on-Site 10,000-gallon storage tank for subsequent off-Site disposal.

2.2.3.3 Deviations from Work Plan

There were two approved deviations from the Approved Work Plan during the completion

of the soils gas survey. These deviations concerned surface conditions at locations of soils

gas stations.

The first deviation concerned ponded water in areas of proposed soils gas stations. Heavy

rains in April 1990 caused the low-lying areas near the Site to retain some surface water as

small ponds. ERM requested that these planned soils gas stations (100-104) be moved

from these ponded areas to locations within 50 feet of the original locations. If this was

not possible, ERM requested that the soils gas location be eliminated. The USEPA On-

Site Representative communicated these requests to Agency management, who

subsequently authorized these modifications.

The second deviation concerned the soils gas line along the inactive landfill and the

MFLBC (Figure 2-5). The landfill lies directly on the bank of the MFLBC and there was

little or no room to walk along the bank with the soils gas equipment. RNC and ERM

requested that the soils gas line be eliminated along the MFLBC because of dangerous

working conditions, and because of potentially spurious results created by vapors from the

landfill. The soils gas results would be influenced by the vapors from waste present in soil,

and would not be indicative of Site constituents. The USEPA On-Site Representative

communicated this request which was subsequently approved by Agency management.
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2.3 Monitor Well Drilling and Installation

2.3.1 Introduction

In addition to the 36 previous RNC monitoring wells (SI -SI9 and D1-D17), three

production wells (PI, P2, P3), and three extraction wells (Tl, T2, and RW-1), described

in the Approved Work Plan, 36 RI/FS monitor wells were installed at the 12 locations

(RI/FS Well Clusters A-L) shown on Figure 2-6. Drilling activities began April 16, 1990,

during the initial RI field work start-up. Drilling activities continued through August 10,

1990. Drilling activities ceased on the Crane Deming property on June 26, 1990, when a

property access denial terminated the off-Site drilling program. Drilling processes during

this time period progressed in an orderly manner, except for the Crane-Deming access

issue, and normal delays associated with an exceptionally wet spring and summer. (

During this phase of drilling activities (Phase I), 2 of 2 monitoring wells were installed at

Well Cluster A (AS, AUBA), 1 of 1 at B (BS), 3 of 3 at C (CS, CUBA, CLBA), 3 of 3 at

D (DS, DVF3, DLBA), 4 of 5 at E (EVF1, EVF2, EVF4, ELBA), 2 of 4 at F (FBF4,

FVF6), 2 of 3 at H (HS, HVF1), 4 of 4 at I (IS, I-Shale, IUBA, ILBA), and 2 of 4 at J

(JVF2, JVF3), and 3 of 3 at K (KVF2, KVF4, KLBA).

Phase II drilling activities began on September 10, 1991, after the resolution of the Crane-

Deming access issue. During this phase of drilling activities, the final 1 of 5 wells was

installed at E (EVF3), 2 of 4 at F (FVF3, FLBA), 1 of 3 at H (HUBA), 2 of 4 at J (JVF4,

JLBA),and installation of 3 of 3 wells at L (LVF1, LVF2, LLBA). The RI monitor well

drilling program was completed on October 22, 1991

The network specified in the Approved Work Plan was designed to monitor five aquifer

zones that were interpreted to occur within the study area. These aquifers are referred to

in the Work Plan as the Shallow, Interface, Upper Bedrock, Lower Bedrock, and the

Valley Fill aquifers. The Valley Fill aquifer zone, which was previously unexplored, was

suspected to consist of multiple zones.

Based upon work conducted during the RI, the Shallow, Interface and Valley Fill aquifer

zones were discovered to consist of multiple aquifer zones. The Shallow aquifer zone was

found to consist of three distinct sand units (hereafter termed Sands 1, 2, and 3). The
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Interface and Valley Fill aquifer zones were found to consist of four distinct sand units

(hereafter termed Sands 4, 5, 6, and 7).

Further, regarding terminology used for the two bedrock aquifers of interest, ERM

determined that, for the sake of technical clarity, these units should be referred to by their

correct stratigraphic unit designations, rather than by generic designations such as "Upper"

and "Lower" bedrock. The Upper Bedrock Aquifer is hereafter referred to as the "Middle

Kittaning Sandstone" (MKS), and the Lower Bedrock Aquifer is hereafter referred to as

the "Vanport Limestone/Putnam Hill Shale" zone (VL/PHSZ), as illustrated on Plate 1

which is included in the companion Volume 1A of 4 (Plates).

Monitor well pilot boreholes were advanced through overburden materials with a drilling

rig employing a hollow-stem auger, or by rotary techniques using formation water, filtered

potable water, or filtered air as the drilling fluid. Hollow-stem augers were used to

advance the borehole through unconsolidated material Rotary methods were used to

advance boreholes through bedrock.

To prevent downward migration from shallower aquifer zones into deeper aquifer zones,

telescoped permanent outer PVC and steel well casings were installed as the drilling

proceeded. The procedure for installation of such casings was as follows: the borehole

was advanced at least 10 feet below the base of the aquifer to be isolated, grout was

placed in the borehole using a tremie pipn, and then the casing (with bottom plug) was

inserted into the borehole, displacing the grout. This ensured continuous grout

distribution between the formation and the outside of the casing. After the grout hardened

(minimum 24 hours), a rotary bit was used to drill through the bottom plug, advancing the

borehole.

In several instances, the glacial material was so variable that the borehole could not be

advanced 10 feet below the base of the aquifer zone without encountering additional

water-bearing zones. In these cases, the Agencies' Oversight Representative, the ERM

geologist, and the ERM Site Operations Manager reviewed the situation and determined

the appropriate method for the installation of the casing. In most instances, the decision

reached was to install the casing to a depth that was approximately in the middle of the

underlying impermeable unit. The specific installation details and variances (if any) from

the Approved Work Plan for each monitor well are presented in Appendix D. Table 2-4
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presents the construction details of all of the monitor wells installed at the Site, including

all wells installed previous to the RI (Previous RNC Monitor Wells, Table 2-4A), as well

as the RI wells (RI/FS Monitoring Well Cluster Wells, Table 2-4B). Table 2-4C presents

a summary of all of these wells.

At each location, the well proposed for the deepest aquifer was drilled first, and all

location-specific soil and rock samples were collected from this boring. In this boring

only, continuous split-spoon soil samples were collected from the unconsolidated zone,

and a wire line-coring system was utilized to collect rock core samples. Upon reaching

the target depth in the bedrock units, a rotary bit was used to enlarge the wire line-cored

borehole to a proper size for well installation.

Soil and reck core samples obtained were used to delineate subsurface stratigraphy and to

identify target depths to be screened in other wells at that drilling location. When drilling

other pilot borings, split spoon or core samples were collected at the target depths only, to

confirm that the zone to be screened had been reached. All samples and drill cuttings were

screened for the presence of VOCs using a calibrated FID and PID. Drill cuttings were

placed in 55-gallon drums and transferred to the on-Site warehouse for temporary storage

prior to handling as described in the August 5, 1992, RNC correspondence with the

Agencies. All drums were labeled with the boring number and date.

During the drilling process, it was necessary in some instances to use potable water to

increase the drilling efficiency. Examples of these instances are:

1. Adding water to control heaving sands.

2. Adding water to establisn circulation during rock coring activities.

The source of the potable water was the City of Salem public water supply. Past samples

collected from the public water system by the Ohio EPA have indicated the presence of

trihalomethanes. These levels were below the regulated levels for municipal systems, but

were at levels that might affect groundwater samples collected from the monitor wells. In

order to eliminate the possibility of introducing constituents into the RI wells, a carbon

filtration unit was utilized at the Site to remove trihalomethanes from the potable water

used for drilling activities. This solution was approved by the Agencies. Periodic samples

of the potable water were collected to monitor the trihalomethane levels. Based upon the
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results of samples collected, the carbon filtration unit was effective at removing the

trihalomethane compounds.

2.3.2 Monitor Well Installation

2.3.2.1 Construction Specifications

Monitor wells were constructed according to the following specifications:

1. Well riser pipe located more than 10 feet above the maximum anticipated
piezometric level elevation was constructed of threaded 2-inch inside
diameter (I.D.) Schedule 40 PVC material.

2. Well riser pipe located within 10 feet of the maximum anticipated
piezometric level, and all well screens and sediment traps, were constructed
of threaded flush-joint, 2-inch ID Schedule 304 stainless steel. All well
risers and screens were steam cleaned prior to installation.

3. Each well had a 10-foot long screen with a 2-foot long sediment trap
installed at the base, unless the target zone was less than 10 feet in
thickness, in which case, a 5-foot screen was installed with the prior
concurrence of the USEPA On-Site Representative. Due to the nature of
the fine-grained material present in the subsurface, screen with 0.010-inch
openings was used.

4. Washed #1 sand filter packs were installed to a point approximately 2 feet
above the top of screen.

5. Bentonite seals were installed to a point approximately 3 feet above the top
of the filter pack.

6. A cement-bentonite grout mixture (of approximately 94 pounds cement to
6 pounds bentonite) was placed in the annular space from the bentonite
sealed up to approximately 3 feet below land surface.

7. A cement apron extending from the ground surface to below the frost line
(approximately 3 feet) was then installed. A protective outer steel casing
with locking cap extended approximately 3 feet into this apron, and
approximately 2 feet above the ground surface.

Wells were single-cased, or had multiple casings (i.e., a telescoping system) depending on

the target aquifer and the presence or absence of significant water bearing zones (as

defined in the Approved Work Plan as zones which produce 1 gpm or more) overlying the

target aquifer. Outer casings were constructed of 10-inch and 5-inch I.D. Schedule 40

PVC and 16-, 14-. 10-, 8-, and 6-inch I.D. steel casing. The change from exclusively
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using PVC as the permanent well casing to using steel casings was discussed with the

USEPA On-Site Representative, who concuired with the change.

2.3.2.2 Sand 1 - Sand 3 (Shallow Aquifer) Well Installation

As discussed earlier, these three sands are equivalent to the "Shallow Aquifer" referenced

in the Approved Work Plan. Wells that were installed in Sands 1-3 were constructed as

shown in the well logs attached in Appendix E. After drilling had reached the target

aquifer, a well screen, sediment trap, bottom cap, and riser were set into the borehole.

Whenever hollow-stem augers were used, the well screen and riser were placed through

the hollow-stem augers. A washed sand filter pack was installed in the annulus around the

well screen to a height 2 feet above the well screen, followed by the 3-foot thick bentonite

seal. A cement and bentonite grout seal was pumped into the annulus to ground surface,

using a small diameter tremie pipe from the top of the bentonite. The well was completed

with a cement apron placed around the well. A 4-inch protective steel casing with locking

cap was installed over the riser pipe. The locking well cap was appropriately labeled with

the monitor well identification number.

2.3.2.3 Sand 4 - Sand 7 (Interface Aquifer and Valley Fill Aquifer) Well Installation

As discussed earlier, these four sands are equivalent to the "Interface" and "Valley Fill"

aquifer zones identified in the Approved Work Plan.

Double-cased wells were installed in these aquifer zones when Sands 1-3 were

encountered, or when a significant and apparently hydraulically separate overlying surface

aquifer zone was encountered. Well logs for these wells are presented in Appendix E.

After the outer casing was installed in the borehole and was grouted in place, the borehole

was then advanced past this zone by drilling through the casing and completing the well in

the same manner as a single-cased well.

In the case of the deeper aquifer zone wells, wells screened in the next lower significant

and hydraulically separate water zone were double-cased and installed using the

construction protocol outlined in the Work Plan for an "Interface Aquifer" well. Wells

installed in deeper significant and hydraulically separate water-bearing zones were

multiple-cased; the well components were installed through the permanent casing, and the

well was completed in the same manner as a single-cased well.
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2.3.2.4 Middle Kittaning Sandstone (Upper Bedrock Aquifer) Well Installation

Double-cased wells were installed in the MKS aquifer zone Well logs for these wells are

presented in Appendix E. A pilot boring was advanced to bedrock utilizing the drilling

and casing installation methods previously discussed Once bedrock was encountered, the

boring was advanced until the first water-bearing zone was encountered. The boring was

advanced approximately 15 feet into the zone to accommodate the well screen. Well

components were then installed through the permanent casing, and the well was completed

in the same manner as a single-cased well.

2.3.2.5 Vanport Limestone/Putnam Hill Shale Zone (Lower Bedrock Aquifer) Well
Installation

Multiple-cased wells were installed in the Vanport Limestone/Putnam Hill Shale aquifer

zone. The well logs for these wells are presented in Appendix E.

Unconsolidated material was drilled and isolated (cased off), as appropriate, using the

methods previously discussed. Rotary drilling methods were then used to advance the

borehole from the top of bedrock into the shale confining layer present over the

VL/PHSZ. A second casing was then permanently installed in the borehole.

The borehole was then advanced into the Vanport Limestone/Putnam Hill Shale zone until

a water-bearing unit was encountered. The boring was then advanced to sufficient depth

to accommodate well components, which were installed through the permanent casing.

The well was then completed in the same manner as a single-cased well.

2.3.3 Drilling Equipment Decontamination

Drilling rigs, drilling equipment such as augers and drill stems, support vehicles, and any

other heavy equipment that had come in contact with materials potentially carrying

constituents of concern were decontaminated at the on-Site decontamination pad. The

procedure for decontamination of heavy equipment was as follows:

1. Remove all loose soil.

2. Steam or high pressure wash (using non-phosphate detergent).

3. Potable water rinse.
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All fluids and solids generated by the decontamination process were contained at the Site.

The decontamination fluids were collected in a sump beside the decontamination pad and

subsequently transferred to the 10,000-gallon on-Site tank. The fluids in the tank were

appropriately disposed of by RNC at the DuPont Chemical Company, Chambersville,

Maryland, facility. The solid material (mud) removed from the drill rigs during the

decontamination process was placed in 55-gallon drums and subsequently treated at an

approved off-Site facility.

2.3.4 Monitor Well Materials Decontamination

Supplies that were used to construct wells were decontaminated prior to use. These

supplies included well screens, riser pipes, sediment sumps, and outer casings. These

supplies were decontaminated using the same protocol as the drilling equipment.

Decontaminated well supplies were then stored on clean plastic sheeting in the on-Site

warehouse or adjacent to the decontamination pad.

2.3.5 Subcontractor Description

Two separate subcontractors were utilized during Phase 1 and II of the monitor well

drilling program.

Phase I - April through October 1990. John Mathes & Associates (now Burlington

Environmental) of Columbus, Ohio, was responsible for providing the equipment,

materials, and personnel for drilling activities. Mathes utilized two drilling rigs for this

phase (a CME-75 truck-mounted drill rig and a CME-55 All Terrain Vehicle mounted drill

rig). The specifics of each drill rig are presented in Appendix D.

Phase n - September through October 1991. In order to complete the RI drilling program

as efficiently as possible, two contractors were contracted to install the remaining RI

monitor wells. Burlington Environmental installed the unconsolidated monitor wells and

the permanent casings. Burlington utilized a CME-95 truck-mounted drill rig. Sprowls

Drilling of Sunbury, Ohio, installed the monitor wells in the consolidated bedrock

formations. Sprowls used an Ingersoll Rand TH-55 air rotary truck-mounted drill rig for

this phase. The specifics of each drill rig are presented in Appendix D.
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2.3.6 Monitor Well Development

Monitor wells were developed utilizing a combination of bailing, pumping, or pressurized

air methods. The method of development for each well was selected based upon field

conditions. The field conditions used to determine the method were flow rate and depth

to water. Pressurized air (airlift) was the preferred method specified in the Approved

Work Plan; however, wells were developed utilizing dedicated teflon bailers if they would

not sustain a flow rate that would allow development by pumping or air lift methods. If the

well would sustain a moderate flow rate, but did not have sufficient hydraulic head to

drive the air lift pump, the well was developed utilizing the centrigal pump as the drill rig,

or by using a portable centrifugal pump or a 2-inch electrical submersible pump (Grundfos

Redi Flo 2).

Development continued until the wells were free of sediment and water removed from the

wells was clear. At well locations where filtered potable water was used while drilling,

ERM removed (at a minimum) the same volume of water as was introduced. If the well

was not completely free of sediment and clear after this volume was removed, additional

water volumes were removed until these conditions were achieved. Table 2-5 summarizes

the development history of the RI wells.

All equipment placed into wells during development was decontaminated before use.

Development equipment included air lift pumps and hoses. The air lift hoses were

dedicated to each well, and were discarded after development was completed.

Development water and hoses were disposed of according to Hazardous Materials

Handling Plan procedures included in Section 94 of the Health and Safety Plan portion of

the Approved Work Plan.

2.4 Off-Site Soil Borings

2.4.1 Introduction

Subsurface soil samples were originally proposed for 14 off-Site soil boring locations; 11

off-Site properties and 3 locations adjacent to the Salem Waste-Water Treatment Plant

(WWTP) as shown in Figure 2-7. However, one soil boring SB-8 was actually located on

RNC property. In addition, off-Site soil sampling location SB-35 was not initially

completed because access to the location was refused by Crane-Deming. However, SB-

35 was completed to a depth of 3.5 feet in November 1992. The sample collected from
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this location was split with BVWST. Therefore, the total number of off-Site sample

locations was 13 (which included 3 locations adjacent to the WWTP), and there was one

on-Site sample location.

2.4.2 Sampling Methodology

2.4.2.1 Off-Site Locations

Eleven (11) off-Site soil boring locations were originally proposed in the SSSP for the

sampling of subsurface soils off-Site. Another 3 locations adjacent to the WWTP were

proposed for the sampling of sludges. These locations were chosen to characterize

shallow soils near the Site. As described above, the total number of off-Site soil borings

was 13, including 3 located adjacent to the WWTP Another sample (SB-8) was located

on RNC property. Sampling was performed on May 3-5, 1990. The logs cf the off-Site

borings are presented in Appendix F.

Composite soil samples were collected from at least two depth horizons at each location;

0 to 0.5 feet and 0.5 to 3.5 feet. The samples were collected using a 2-foot long, 2-inch

O.D. split-spoon sampler. The split spoon was advanced by hand using a sledge hammer

and was extracted using an automobile jack.

The sampling methodology for the off-Site locations consisted of collecting the 0- to 0.5-

foot interval first, and then collecting the 05- to 3.5-foot interval.

The methodology for the 0- to 0.5-foot interval consisted of driving a split-spoon sampler

to a depth of 0.5-foot. The soil sample was removed from the split spoon and screened

with an OVA and HNu. The soil was placed in a stainless steel bowl and homogenized.

The soil was then transferred into clean sample bottles. The soil sample was submitted for

TCL semivolatile +25 (the target compound list for semivolatiles plus the 25 largest peaks

that are not identified as target compounds and are greater than 10% of the nearest

internal standard), pesticide/PCB, and mirex, photomirex, kepone, and diphenyl sulfone

analyses.

The 0.5- to 3.5-foot interval was collected using 2-foot-long split spoons. The first split

spoon was advanced from 0.5 to 2.5 feet, and the second split spoon from 2.5 to 3.5 feet.

The sample was screened with an OVA and HNu, and then removed from the split spoon
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and transferred to a stainless steel bowl. The sample was handled in the same manner as

described above.

In accordance with the Approved RI/FS Work Plan (ERM, 1990), the soil borings were

continued until OVA and HNu readings were less than 10 ppm, relative to background

readings. (As the transport of mirex is generally accepted to be via adsorption to surface

water-borne sediments it would not be expected to occur at depth unless the surface soils

containing mirex were leached by volatile organics). In all 13 off-Site locations, the

readings were less than 10 ppm at the 3.5-foot depth. All borings were terminated at 3.5

feet.

The sampling methodology consisted of collecting a 3-foot composite sample at each

location (0.5 foot to 3.5 foot). After the soil was placed in a bowl, the soil was screened

with an OVA and HNu, composited, transferred into clean sample jars, and submitted for

analytical testing. The composite sample was submitted for TCL semivolatile + 25,

pesticide/PCB, and mirex, photomirex, kepone, and diphenyl sulfone analyses (Table 2-6).

After drilling was completed and the soil samples were collected, the borehole was

backfilled with cement-bentonite grout to the surface. All drill cuttings were drummed for

storage in the on-Site warehouse and subsequent disposal off-Site.

2.4.2.2 Salem Wastewater Treatment Plant CWVVTP) Locations

The sampling plan for the WWTP soil borings stated that a composite sample of the

sludge material would be collected from each location. ERM met with a representative

from the WWTP who located the three cells (4 ,6, and 8) where borings were to be

advanced. Mr. Joe Stude of the WWTP located the general area of the cells for the

sampling crew and helped to locate the approximate sample location within each cell. The

locations were then staked, and the drill rig was driven onto the drying beds.

The borings were advanced with 3-1/4-inch hollow-stem augers utilizing split-spoon

sampler for collection of continuous soil samples. Samples were collected from the boring

to determine the top and base of the drying bed material. The bed material was composed

of a sand-like material.
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The base of the drying bed was marked by a sand drain, which ERM was asked not to

penetrate during sampling. Following completion, each boring was backfilled with the

cuttings generated during the drilling process and, if necessary, clean potting soil.

2.4.2.3 Sample Collection Process

The sample collection process was the same for each sample interval. The soil sample was

removed from the split spoon and placed in a stainless steel bowl. The fraction to be

submitted for volatile organic analyses was removed from the bowl and transferred into

two 120-ml vials. The sample was packed into the vial so that there was no headspace in

the vial. The remainder of the soil in the stainless steel bowl was then homogenized and

transferred into the required sample containers.

The three WWTP soil samples were analyzed for the following parameters: TCL Volatiles

+ 15; TCL Semivolatiles +25, TCL pest/PCB; mirex, photomirex, kepone; diphenyl

sulfone (DPS); 3,4-dichloronitro- benzene (DCNB); and TCL Inorganics (metals, cyanide,

and mercury).

All sample jars were placed directly on ice in a cooler after collection. The samples were

then transferred in the coolers to the on-Site refrigerator. Samples were removed from the

refrigerator at the end of the day and placed directly into the sample shipment coolers.

The samples were packed with sufficient "blue ice" to keep them cool during shipment by

overnight courier to the lab. After the off-Site soil boring was completed, a labeled

wooden stake was placed on the off-Site soil boring location so that the location could be

later surveyed.

2.4.3 Equipment Decontamination

The cleaning of equipment used to collect samples (of air, soil, sediment, water, or tissue)

as part of environmental Site investigations is a standard requirement. This general

process, termed "decontamination," is part of ERM's QA/QC protocol and is also required

by regulatory agencies at all Sites. The term "decontamination" is not meant to indicate

that constituents are present, but rather is meant to indicate a process that ensures that if

constituents are present on sampling equipment they will be removed between sample

locations.
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The sampling equipment was decontaminated between each sample location in the

following fashion:

1. Non-phosphate soap solution wash.

2. Tap water rinse.

3. Methanol rinse.

4. Hexane rinse.

5. Methanol rinse.

6. Three rinses with distilled water.

7. Final rinse with lab deionized water.

8. Equipment wrapped in aluminum foil.

The Work Plan stipulated that the sampling equipment was to be wrapped in plastic

sheeting after being decontaminated. A request was made by ERM, to eliminate the

plastic and instead, wrap the equipment in new aluminum foil after decontamination. The

USEPA On-Site Representative communicated this request which was subsequently

approved by Agency management. This ensured that each piece of equipment was kept

free of possible cross contamination while being stored or transported from location to

location.

2.4.4 Deviation From Work Plan

There were several approved deviations from the Approved Work Plan procedures for

collecting off-Site soil borings that were necessitated by field conditions. These deviations

involved the relocation of one sampling location and revision of sample collection

methods.

RNC and ERM requested the relocation of one sample location SB-8 to a position 200

yards to the north onto RNC property. This area of the Site property was believed to

have been vacant during plant operations. The USEPA On-Site Representative

communicated this request which was subsequently approved by Agency management.
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The Approved Work Plan stipulated that the soil samples would be collected with a hand

auger. In order to collect a more representative soil sample, ERM recommended

collection of the soil sample utilizing a hand-driven 2-inch O D split-spoon sampler. The

USEPA On-Site Representative communicated this revised protocol to Agency

management, who subsequently authorized this modification.

The split-spoon sampling technique was attempted at the soil borings located at the

WWTP. The soil borings were to be advanced until the sand drain present at the base of

the drying bed was encountered, and a composite sample was to be collected of the sludge

material. The recovery of the split-spoon sampler was quite low, i.e., 5 inches of recovery

per 2-foot sample interval. After completing two borings, the sampling protocol was

further revised to allow collection of sufficient soil for a discrete sample, a duplicate, and a

matrix spike/matrix spike duplicate. The revised sampling protocol consisted of collecting

the volatile organic sample from the split spoon, and collecting the remaining sample

volume from the drill cuttings generated from the augers. The USEPA On-Site

Representative communicated this strategy to Agency management, who subsequently

authorized this modification.

2.4.5 Resampling

On June 13, 1990, the field crew was notified that the laboratory had exceeded the

semivolatile analysis holding times for several off-Site soil samples. These samples were

from locations SB-01, SB-02, SB-03, and SB-04. The soil samples were recollected on

June 14, 1990, in the same manner as described above in Section 2.4.2.

2.5 Test Pit Soil Sampling

2.5.1 On-Site Test Pita

Twenty-eight (28) test pits were excavated and sampled on RNC property. The locations

of the test pits were sited based upon the Approved Work Plan (ERM, 1990). The

USEPA On-Site Representative was present for siting of all test pits. The locations of the

test pits are illustrated in Figure 2-8, and pit logs are presented in Appendix G.

2.5.1.1 Sampling Procedures

All test pits were excavated at the proposed locations specified in the Approved Work

Plan. Prior to excavation, a large piece of plastic sheeting was placed on the ground
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adjacent to the test pit location. The soil that was excavated was placed upon the plastic

sheet in such a manner that the backhoe operator could backfill the test pit in the reverse

order of excavation. This ensured that the excavated soil was, generally, placed back into

its original location. The plastic sheeting was collected after the test pit was backfilled,

placed in 55-gallon drums, and stored in the warehouse for subsequent disposal off-Site.

Test pit soil samples were collected from the sides of the test pits utilizing stainless steel

scoops and bowls. A stainless steel hand auger was utilized to collect samples from the

backhoe bucket when the test pits exceeded 6.0 feet in depth.

The Approved Work Plan stipulated that at least three samples were to be collected from

each test pit. These samples were collected from the following depth intervals: 0 to 0.5

feet, 0.5 to 3.5 feet, and 3.5 to 6.5 feet. Each test pit was advanced to a depth of at least

6.5 feet, unless water was encountered prior to reaching 6.5 feet. Excavation was

continued beyond (deeper than) 6.5 feet if OVA or HNu readings were observed that

exceeded 10 ppm above background levels. Background OVA and HNu levels were

determined at each test pit location prior to excavation.

Samples were collected in a manner designed to minimize the volatilization of any VOCs

present in the soil. The sample collection method utilized for each sample interval was

consistent.

The first sample from each test pit was collected from the top 6 inches of native soil after

excavating the pit to a depth of 1 foot. The sample was collected by scraping soil from

the side of the test pit with a stainless steel scoop into a stainless steel bowl. The sample

was then screened with the OVA and HNu. The VOC sample media was then transferred

into two clean 120 ml glass vials for analysis of TCL volatiles + the library search of 15

compounds (TCL volatiles + 15). The soil was packed into the vials so that there was no

headspace present in the vial. The remainder of the soil was then homogenized and

transferred into clean laboratory containers for the other scheduled analyses (TCL

semivolatiles + library search of 25 compounds (TCL semivolatiles + 25) + DPS,

pesticide/PCB, mirex, photomirex, and kepone).

The test pit was then excavated to a depth of 6.5 feet. The sample collection

methodology for the rest of the test pit consisted of collecting discrete 1-foot depth
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interval samples from 0.5-1.5, 1.5-2.5, 2.5-3.5, 4.5-5.5, and 5.5-6.5 feet. The sample

from a depth 0.5 - 3.5 was collected first and was comprised of the 0.5 - 1.5 sample, the

15 - 2.5 sample and the 2.5 - 3.5 sample. This was followed by the sample from 3.5 - 65

feet which comprised the 35 - 4.5 sample, the 45 - 55 sample and the 5.5 - 6.5 sample.

A stainless steel scoop was used to scrape soil from the wall of the pit into a stainless steel

bowl for each 1-foot depth interval. After the soil was placed in bowls, the soil was

screened with an OVA and a HNu. The sample that exhibited the highest OVA or HNu

reading was selected for TCL volatile organics + 15 analyses. The remaining soil from the

three bowls was homogenized, and was submitted for TCL semivolatile + 25, DPS,

pesticide/PCB, and mirex, photomirex, and kepone analyses. This methodology was

utilized for each test pit.

As per the Approved Work Plan (page WP-82), six test pit locations (TP-13, TP-14, TP-

16, TP-22, TP-23, and TP-25) were selected for expanded sets of chemical analyses. The

expanded analyses included the standard set of analyses plus metals, mercury, cyanide, and

dioxin/furan, and 3,4-DCNB analyses. Table 2-7A presents a summary of the test pit

sampling program. Table 2-7B is a summary of the test pit resampling program.

If the test pit was to be extended to a depth below 6.5 feet, the samples were collected

from the backhoe bucket. The procedure in these cases was to have the operator excavate

discrete 1-foot intervals with the backhoe bucket, and the sample was collected from the

bucket with the stainless steel bucket auger. The backhoe operator continued to collect 1-

foot intervals until the test pit was terminated. The same sampling procedures outlined

previously were utilized in test pits that exceeded 6.5 feet.

All sample jars were placed directly on 'ce in a cooler after collection. The samples were

then transferred in the coolers to the on-Site refrigerator. Samples were removed from the

refrigerator at the end of the day, and were placed directly into the sample shipment

coolers. The samples were packed with sufficient "blue ice" to keep them cool during

shipment by overnight courier to the lab. After the test pit was completed, a labeled

wooden stake was placed on the test pit location so that the location could be surveyed

later.
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Subcontractors

Three separate subcontractors were utilized to complete the test pit program. The

subcontractors were:

Beaver Excavators; Canton, Ohio

WMMS, Pittsburgh, Pennsylvania

Whan Construction, Leetonia, Ohio

2.5.2 Off-Site Test Pits

2.5.2.1 Crane-Deming Property Locations

Two test pits (TP30 and TP31) were excavated and sampled on Crane-Deming property

on November 11, 1992. The locations of the test pits were sited based upon the

Approved Work Plan figures. The USEPA On-Site Representative was present for the

siting and sampling of these two test pits. (The locations of the test pits are illustrated in

Figure 2-8. The test pit logs are presented in Appendix G, and the sampling data are

presented in Table 2-7.)

The sampling procedures utilized for the off-Site test pits are identical to those outlined in

Section 2.5.1.1.

2.5.2.2 Railroad Track Test Pits

The purpose of the railroad track test pits was to determine if the discharge line that runs

along the railroad track right-of-way from the Site to the Salem Waste Water Treatment

Plant (WWTP) leaked. Based upon the results of a soils gas survey, 11 test pit locations

along the railroad tracks were selected. The rationale for these locations was outlined in a

letter to the Agencies on June 14, 1990 (Appendix C)

The test pits were excavated approximately 20 feet from the southern most railroad track

to a depth of at least 6 feet, or until groundwater was encountered or the line was

exposed. Soil samples were collected from each 1-foot interval and screened with the

OVA and HNu. Presuming that the highest levels would exist adjacent to the line, the soil

sample to be submitted to the laboratory was collected adjacent to the pipeline. The soil

samples were analyzed for TCL organics + 40, (the target compound list for volatiles plus



January 1996 2-31

the 40 largest peaks that are not identified as target compounds and are greater than 10%

of the nearest internal standard) DPS, and mirex, photomirex, and kepone.

The Agencies also requested that a second sample be collected at selected locations if

elevated HNu or OVA levels were observed at pit depths shallower than the pipeline. At

soils gas survey stations 207, 211, 214, 222, and 224, a second soil sample was to have

been collected if such elevated OVA or HNu readings were observed. Such elevated

OVA and HNu readings were not observed at any of the five selected locations, therefore

ERM requested relief from the need to collect additional samples. The USEPA On-Site

Representative communicated this request which was subsequently approved by Agency

management. A total of 11 soil samples were collected from the railroad track test pits.

2.5.3 Deviations From Work Plans

Two of the on-Site test pits had to be excavated with a hand auger due to surface

conditions that precluded the use of the backhoe. These test pits were TP-25 and TP-28.

TP-25 is located on property that could not be accessed by the backhoe due to the

presence of surface water drainages that would not allow the backhoe to drive to this

location. TP-28 was located in the middle of a small swamp located on the north side of

the railroad tracks. The surface conditions at this location would not allow access for the

backhoe. In both of these cases, the USEPA On-Site Representative communicated the

change in the excavation methodology to Agency management, who subsequently

authorized these modifications.

There were no deviations from the Work Plan in terms of test pit terminations. The

following is a list of the final OVA readings or conditions that resulted in termination of

each test pit.

TP-09 - <10 ppm at a depth of 6.5 - 7.0 feet
TP-14 - water at 7.0 feet
TP-16 - water at 6.5 feet
TP-21 - <10 ppm at a depth of 6.5 - 7.0 feet
TP-23 - During excavation of the original test pit, the OVA reading at 9.5-10 feet

was 7 ppm. Since this OVA reading was below 10 ppm, the test pit was
terminated. However, during a resampling event, the OVA indicated
elevated readings when the test pit was excavated to 12.5 feet on August 1,
1990. Additional analytical samples were collected from 9.5 - 12.5 feet
during the resampling event. OVA levels at 12.5 - 13.0 feet were <10 ppm
(approximately 1 ppm) and the test pit was terminated.
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2.5.4 Resampling

During the course of completing the test pit sampling, the analytical laboratory exceeded

holding times for several samples. Due to these occurrences, soil samples from test pits

were recollected as follows:

o On June 1, 1990, the laboratory's representative informed the field crew
that because the laboratory had exceeded the holding time for volatile
analyses the following test pits need to be resampled: TP-2, TP-3, TP-4,
TP-5, TP-6, TP-7, TP-8, TP-9, TP-10, TP-12, TP-15, TP-16, TP-18, TP-
20, and TP-21. The resampling took place from June 4 to June 11, 1990.

o On July 13, 1990, the field crew was informed that the lab had exceeded
the holding times for semivolatile organic and Pesticide/PCB analyses. The
following test pits were resampled from July 23 to July 25, 1990: TP-8,
TP-9, TP-10, TP-12, TP-13, TP-18, TP-19, TP-20, TP-23, TP-24, TP-26,
TP-27, TP-28, and TP-29.

o On July 18, 1990, the lab informed RNC that the holding time had been
exceeded for Pesticide/PCB analyses for three additional test pit samples.
Test pits TP-15, TP-16, and TP-21 were resampled for Pesticide/PCB
analyses on October 17 and 18, 1990..

o On October 9, 1990, the lab informed RNC that holding times for the
railroad track test pit samples TP-50 through TP-60 and three on-Site test
pits (TP-6, TP-14, and TP-17) had been exceeded for mirex, photomirex,
and kepone analyses. These test pits were resampled from October 8
through October 16, 1990.

o While completing the mirex. photomirex, and kepone resampling, the lab
informed the field crew that 14 additional test pits had samples that
exceeded the holding time for Pesticide/PCB analysis on October 11, 1990.
These test pits were: TP-12, TP-13, TP-15, TP-16, TP-18, TP-19, TP-20,
TP-21, TP-23, TP-24, and TP-27. The Pesticide/PCBs samples were
recollected on October 17-19, 1990.

All of the resampling efforts were completed utilizing the sampling procedures outlined in

section 2.5.1.1. Resampled test pit locations were an average distance of 1 foot away

from the original sample location.

2.5.5 Equipment Decontamination
t

The cleaning of equipment used to collect samples (of air, soil, sediment, water, or tissue)

as part of environmental Site investigations is a standard requirement. This general

process, termed "decontamination," is part of ERM's QA/QC protocol and is also required

by regulatory agencies at all Sites. The term "decontamination" is not meant to indicate
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the presence of contamination, but rather is meant to indicate a process that ensures that if

it is present on sampling equipment, it will be removed between sample locations.

Sample Equipment

All sampling equipment was decontaminated using the following cleaning procedure The

used sampling equipment was taken to the on-Site decontamination pad to be cleaned.

The equipment was washed with non-phosphate detergent followed by a potable water

rinse. The equipment was then rinsed with solvents in the following order: methanol,

hexane, and methanol. The solvent rinse was followed by three rinses with distilled water

and one rinse with lab deionized water. The equipment then air dried at the

decontamination pad. After the equipment dried, it was wrapped in aluminum foil and

placed in the storage building. The decontamination fluids were collected on the

decontamination pad and transferred into the on-Site tank for off-Site disposal.

Backhoe

The bucket of the backhoe was thoroughly decontaminated between test pits. After a test

pit excavation was completed, the backhoe traveled to the decontamination pad. The

bucket of the backhoe was steam-cleaned with a non-phosphate soap solution. The soap

solution was rinsed off with a potable water steam clean rinse. The soil that was removed

from the backhoe bucket was placed in drums and stored in the warehouse building for

subsequent disposal off-Site.

To alleviate possible delays caused by access problems when crossing Crane-Deming

property to sample on the adjacent RNC property, an alternative method was adopted for

the decontamination of the backhoe bucket. A temporary decontamination station was

utilized to clean the bucket between sample locations. The temporary decontamination

station consisted of a 55-gallon drum, a long handled hand brush, non-phosphate soap

wash, and a potable water rinse with a small pressure washer. The bucket was positioned

above the 55-gallon drum and scrubbed with a brush. The soap solution was collected in

the drum. After all of the soil was removed from the bucket, the interior of the bucket was

rinsed with potable water. The rinse water was also collected in the 55-gallon drum.

After completing the test pits on the RNC property, the backhoe bucket was wrapped in

plastic. The drum containing the decontamination fluids was transported to the Site and

emptied into the decontamination pad drain system. The USEPA on-Site Representative
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communicated this procedure to the Agency management, who subsequently authorized

this modification.

2.6 Pond Borings

The pond boring program was conducted from June 25 to July 16, 1990 A total of 18

soil borings were completed through the five ponds and the soil/sludge area west of Pond

7 (Figure 2-9). Fourteen of the 18 were sampled for chemical analysis, and the other four

borings were sampled for physical characteristic testing. Table 2-8 presents sampling

information for each of the 14 chemical-analysis borings and boring logs are presented in

Appendix H. Chemical-analysis borings were advanced to bedrock, or to a depth of 9 feet

into native soils below the ponds, whichever occurred first. Continuous core samples

were collected using split-spoon samplers (for chemical analysis borings) and Shelby tubes

(for physical parameter borings).

Three drill rigs were utilized for the pond boring program, due to the variable nature of

the contents of the ponds. Ponds 1, 2, and 4 had been backfilled with native soil in 1975

and had sufficient strength to support the weight of a drill rig. This fact allowed access

onto these ponds with a truck-mounted drill rig. The drill rig was able to drive to the

locations and advance the boring with 3-1/4-inch hollow-stem augers (HSA).

The sludge pile beside Pond 7 had an irregular surface that prevented access with an

ordinary truck-mounted drill rig. The drilling subcontractor, John Mathes and Associates,

used a CME 55 mounted on a John Deere Log Skidder (ATV) to advance the borings on

the sludge pile. This rig was able to access the two soil boring locations and advance the

boreholes utilizing 3-1/4-inch HSA (Appendix H). Later, another drilling subcontractor,

Bowser-Morner, was used to recollect a sample using a B-30 track-mounted drill rig.

For Ponds 3 and 7 Mathes & Associates utilized a drill rig mounted on a pickup truck and

pontoons of plywood sheets to drive onto Ponds 3 and 7. The pontoons consisted of 4 x

8 foot sections of 3/4-inch plywood. The plywood sheets were laid on top of the sludge in

an overlapped fashion to create a road. The drill rig then drove onto the pond on the

plywood. As the drill rig advanced forward on the plywood, the pieces of plywood from

the rear were moved to the front, allowing the truck to continue across the pond. This

process was reversed when the drill rig exited the ponds.



January 1996 2-35

2.6.1 General Sampling Procedures

2.6.1.1 Sampling Methodology

Borings were advanced utilizing a 3-1/4-inch HSA, and samples were collected with 3-

inch ID split spoons. The borings were advanced within the ponds until the native soils

under the ponds were encountered, and then were continued an additional 9 feet or until

bedrock was encountered, whichever came first. Soil samples were collected at a 3-foot

thick discrete interval. The 3-foot soil sample was collected with two 2-foot long split

spoons. The first split spoon was driven a full 2 feet and the second split spoon was driven

1 foot.

A specified process was used to select the VOC sample from the interval within each 3-

foot soil sample. Each 3-foot interval was screened with an OVA and HNu to select the

1-foot subinterval with the highest response. The subinterval with the highest response

was collected as a grab sample and analyzed for TCL volatile organics and library searches

for up to 15 compounds. If there were no observed differences in OVA and HNu

responses between subintervals, the middle interval was collected as a grab sample. A

composite of the entire 3-foot sample interval was then homogenized. The composite

samples were prepared by thoroughly mixing the materials to be composited in a large

stainless steel bowl using stainless steel utensils. The samples were submitted for TCL

semivolatile + 25 + DPS, pesticide/PCBs, plus mirex, kepone, and photomirex. This

process was repeated for each 3-foot interval for the entire boring. Table 2-8 indicates the

OVA and HNu readings for each sample, and also indicates the interval selected for

volatile analyses (in column four).

Samples of non-native soils/sludges from one borehole in each pond and in the soil/sludge

area west of Pond 7 (borings SB-18, SB-20, SB-22, SB-24, SB-27, and SB-30) were

analyzed additionally for 3,4-DCNB, dioxins/furans, and TCL inorganics.

All soil cuttings generated by the drilling process were put into a 55-gallon drum. A piece

of plywood was placed on the ground prior to initiating the soil boring. The plywood

acted as surface for the collection of the cuttings as drilling progressed. The plywood

kept the cuttings from coming into direct contact with the surface materials. All drummed

soil cuttings were labeled with location and date, and transported to the warehouse for

storage for subsequent disposal off-Site.
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The boring was sealed with a cement/bentonite grout after all samples from the boring

were collected. The grout was pumped to the bottom of the augers with a tremie pipe,

and the augers were removed from the boring. As the augers were removed, additional

grout was added to keep the borehole full at all times.

After the boring was completed, a labeled wooden stake was placed in the boring so that

the boring could be located by surveyors.

2.6.1.2 Equipment Decontamination

Drilling rigs, drilling equipment such as augers and drill stems, support vehicles, and any

other heavy equipment that had come in contact with site media (soil or sludge) were

decontaminated at the on-Site decontamination pad. The procedure for decontamination

of heavy equipment was as follows:

1. Remove all loose soil.

2. Steam or high pressure wash (using non-phosphate detergent).

3. Potable water rinse.

Soil Sampling Equipment

All soil sampling equipment (stainless steel bowls, scoops, and spoons) was

decontaminated before and after collecting soil samples. The procedure for

decontaminating soil sampling equipment was as follows:

1. Non-phosphate detergent wash

2. Tap water rinse.

3. Distilled water rinse.

4. Methanol rinse.

5. Pesticide quality hexane rinse.

6. Methanol rinse.

7. Four rinses with lab water.

8. Air dry.
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2.6.1.3 Deviations From Work Plan

There was one approved deviation froi.i the soil boring sampling methodologies specified

in the Approved Work Plan. The Work Plan specified a complicated procedure of

compositing the samples from the native materials underlying the ponds.

The original Work Plan included a scenario where soils below the bottom of the ponds

were to be analyzed in accordance with a complicated compositing arrangement.

According to the Approved Work Plan, samples of native soils would be sampled and

analyzed as follows:

o Discrete samples from each 3-foot split spoon at a particular boring
location were to be analyzed for TCL volatiles + 15, mirex, photomirex,
kepone, diphenyl sulfone, and methoxychlor.

o All discrete samples froin the boring below the bottom of a pond (e.g., 0
to 3 feet, 3 to 6 feet, 6 to 9 feet below the bottom of the pond, etc.) would
be composited and analyzed for TCL semivolatiles + 25 and pesticide/PCB
compounds.

This sampling strategy was found impracticable and RNC requested in a letter dated June

25, 1990, that a revised sampling protocol be adopted for the pond borings. The Agencies

approved this request.

Under the revised scenario approved bv both USEPA and Ohio EPA, all 3-foot split-

spoon samples in native soils below the bottom of a particular pond were analyzed as

follows:

o Discrete samples from each 3-foot split spoon at a particular boring were
analyzed for TCL volatiles + 15, semivolatiles + 25, pesticide/PCB (which
included methoxychlor), diphenyl sulfone, mirex, photomirex, and kepone.

o There was no compositing of samples, as described in Item 2 above under
the previous sampling scheme.

2.6.2 Ponds 1 and 2

Soil borings SB-17 and SB-18 were advanced adjacent to Pond 1 (Figure 2-9). The drill

rig was positioned as close to the water's edge as safely possible. These borings were

advanced on June 29 and July 1, 1990, respectively. Due to a 1 foot gravel riprap layer
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present at the location of SB-17, the first sample was extended to 4 feet and this included

the 3-4 foot sample interval. Soil borings SB-19, SB-20, and SB-21 were advanced in

Pond 2. The soil borings were advanced on June 27 and 28, 1990. All soil samples were

collected as described in Section 2.6.1.1.

Pond 1 and 2 soil boring samples had to be recollected on two separate occasions. Soil

borings drilled for resampling were on average located directly adjacent to the original

boring, about 1 foot away. On July 25, 1990, the laboratory notified the field crew that

the holding times for certain VOC samples had been exceeded. These soil samples were

recollected for VOC analyses from borings SB-17, SB-18, SB-19, SB-20, and SB-21 on

July 27, 1990.

On October 18, 1990, the laboratory informed the field crew that holding times for

pesticide/PCBs and mirex, photomirex, and kepone analyses had been exceeded for mosi

of the samples collected from soil borings SB-19 and SB-20. The resampling was

conducted on November 26, 1990. Soil borings drilled for resampling were on average

located directly adjacent to the original boring, about 1 foot away. Table 2-8 indicates the

intervals that were resampled.

2.6.3 Pond 3

Soil borings for chemical analysis were advanced in three areas (SB-26, SB-27, and SB-

28) of Pond 3 on July 13 and 14, 1990 (rigure 2-9). Soil borings were advanced and

sampled as described in Section 2.6.1.1. On October 18, 1990, the laboratory informed

the field crew that holding times for the pesticide/PCBs analysis had been exceeded for

soil borings SB-27 and SB-28. The resampling was conducted on November 26, 1990.

Soil borings drilled for resampling were on average located directly adjacent to the

original boring, about 1 foot away. Table 2-8 indicates the intervals that were resampled.

2.6.4 Pond 4

Two soil borings (SB-29 and SB-30) were advanced in Pond 4 on June 30, 1990 (Figure

2-9). The soil borings were advanced and sampled as described in Section 2.6.1.1.
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2.6.5 Pond 7

Soil borings SB-24 and SB-25 were advanced at opposite ends of Pond 7 on July 2 and

11, 1990 (Figure 2-9). The soil borings were advanced and soil samples collected as

described in Section 2.6.1.1.

Pond 7 soil boring samples had to be recollected on two separate occasions. On July 25,

1990, the laboratory notified the field crew that the holding times for a VOC soil sample

from SB-24 had been exceeded. The soil sample was recollected from SB-24 on July 29,

1990. Soil borings drilled for resampling were on average located directly adjacent to the

original boring, about 1 foot away.

On October 18, 1990, the laboratory informed the field crew that holding times for

pesticide/PCBs analyses had been exceeded for samples from SB-25. SB-25 samples were

recollected on November 27, 1990. Soil borings drilled for resampling were on average

located directly adjacent to the original boring, about 1 foot away. Table 2-8 indicates the

intervals that were resampled.

2.6.6 Sludge Pile

Two soil borings for chemical analysis (SB-22 and SB-23) were advanced in the sludge

pile adjacent to Pond 7 on July 16, 1990, utilizing an ATV rig (Figure 2-9). The soil

samples were collected as described in Section 2 .6 .11 .

On October 18, 1990, the laboratory informed the field crew that holding times for

pesticide/PCBs analyses had been exceeded for most of the soil samples collected from

borings SB-22 and SB-23. Soil samples were recollected on December 5, 1990. Soil

borings drilled for resampling were on average located directly adjacent to the original

boring, about 1 foot away. Table 2-8 indicates the intervals that were resampled.

John Mathes and Associates was unable to supply an ATV rig to recollect the samples

from the sludge pile. RNC requested that the Agencies approve the use of another drilling

subcontractor to perform the soil boring work. The Agencies verbally approved the use of

Bowser-Momer of Dayton, Ohio, to complete this work. Bowser-Morner supplied a

track-mounted ATV drill rig to advance the borings on the sludge pile.
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2.6.7 Physical Parameter Borings

2.6.7.1 Sampling Methodology

One soil boring was advanced in each of Ponds 2, 3, 4, and 7 to collect samples for

physical testing. Borings were advanced utilizing 3-1/4-inch HSA. Continuous soil

samples were collected from ground surface to refusal at the bedrock surface.

Samples were collected using Shelby tubes, so that relatively undisturbed samples could be

collected. Upon collection, the ends of the tube were sealed, and the tube wrapped and

sealed for shipment to GZA Associates of Newton, Massachusetts.

The physical parameters that were measured for each of the soil samples are:

o Unified Soil Classification (ASTM revised D2487).

o Specific gravity (ASTM D854-83).

o Permeability (Army Corps of Engineers EMI 110-2-1906 Appendix 7,
"Falling Permeability Test with Back Pressure").

o Effective porosity (a standard calculation without reference),

o Sieve analysis (ASTM D422-63).

o Moisture content (ASTM D2216-80).

o Atterburg Limits (ASTM-D4318-84).

The data from the physical testings are presented in Appendix K. The collection depths of

the physical testing samples are presented in Table 2-9.

Once advanced to the bedrock surface, the borings were sealed by pumping

cementtoentonite grout through a tremie hose at the bottom of the boring. The borings

were filled with grout and then the augers were removed. Additional grout was added to

the borings as the augers were removed.
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2.6.7.2 Deviations From Work Plan

One soil boring was advanced in each of Ponds 2, 3, 4, and 7 to collect Shelby tube

samples. Continuous Shelby tube samples were collected from ground surface to the top

of bedrock. At some locations, the pond sludge material would not remain in the Shelby

tube, since the sludge material was not consolidated and was very wet. These conditions

made it impossible to collect sludge in some of the Shelby tubes at certain depths.

Shelby tube samples were not able to be collected from certain depths in Ponds 2, 4, and

7. The Shelby tubes that were not collected include:

o Pond 2: 5-71, 7-9'.
o Pond 4: 7.5-9', 13-14'.
o Pond 7: 2-4', 4-6'.

Drilling techniques used in Ponds 3 and 7 made it impossible to collect Shelby tube

samples of the underlying soil from drilling locations on the pond surface. The weight of

the pickup-mounted drill rig was not sufficient to push Shelby tubes into the consolidated

materials. RNC requested that the two physical boring locations on Ponds 3 and 7 (SB-33

and SB-32, respectively) be moved to immediately adjacent locations. The USEPA On-

Site Representative communicated the drilling of additional borings adjacent to Ponds 3

and 7 (SB-33 A and SB-32 A, respectively) to collect Shelby tube samples to Agency

management, who subsequently authorized tnese modifications. Shelby tube samples were

collected in these borings from a depth equivalent to the base of the non-native sludge

material down to the bedrock surface.

Physical Boring SB-34 was terminated prior to encountering the bedrock surface at Pond

4. The Work Plan stipulated that these borings would be advanced to the bedrock

surface. However, RNC requested that boring SB-34 be discontinued at a depth of 41.5

feet. This request was based on the fact that all other borings had only been advanced to a

depth of approximately 20 feet and encountered bedrock. Another reason was that the

Shelby tubes from these depths did not yield detailed geologic descriptive information. All

other Shelby tubes had been collected adjacent to soil borings that indicated the lithologies

present to the top of the bedrock unit. Also, RI/FS monitor Well Nest L borings will yield

depth of the bedrock surface information. The Agencies verbally approved this request,

and the boring was terminated and grouted to the surface.
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2.6.7.3 Resampling

On November 16, 1990, ERM was notified by RNC that GZA Associates had not

completed all of the physical analyses due to distorted tubes and insufficient sample

volumes. The following is a list of the Shelby tubes that were resampled due to this

occurrence.

Pond Sample Number Date Collected
RNS-SB-31N-5 12/6/90
RNS-SB-31N-13 12/6/90
RNS-SB-32N-8 11/28/90
RNS-SB-32N-9 11/28/90
RNS-SB-31N-5 12/6/90
RNS-SB-31N-13 12/6/90
RNS-SB-33N-4 11/29/90
RNS-SB-33N-8 12/6/90
RNS-SB-34N-9.5 12/6/90

Soil borings drilled for resampling were on average located directly adjacent to the

original boring, about 1 foot away.

2.7 Middle Fork Little Beaver Creek Sampling Program

An investigation of the surface water systems from various stations along the MFLBC and

seveial of its associated tributaries was conducted. Except as noted, the sampling

methodology described below followed the Approved Work Plan (ERM, 1990).

2.7.1 Station Locations

Summarized in Table 2-10, the MFLBC sampling program included the collection of

surface water, sediment, floodplain soils, and fish tissue samples from predetermined

stations along the MFLBC and several of its tributaries, including Stone Mill Run, East

Branch Cherry Valley Creek, West Fork Little Beaver Creek (WFLBC), and North Fork

Little Beaver Creek (NFLBC), beginning upstream of the RNC Site and extending

downstream to the stream mouth near East Liverpool, Ohio. Many of the sampling

stations along the MFLBC correspond to previously sampled OEPA and USEPA sampling

stations. In addition to the MFLBC sampling, water, sediment, and fish samples were

collected from Slanker Pond. Figure 2-10 illustrates the location of the MFLBC and

Slanker Pond sampling stations within the vicinity of the Site. Plate 2 illustrates the
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location of the sampling stations along the MFLBC and its tributaries and a matrix table

presenting the media sampled at each location.

The number of MFLBC sampling program stations for which each media was sampled

include:

Media Number of Stations
Surface Water (MFLBC) 22
Surface Water (Feeder Creek) 4
Sediment (MFLBC) 54
Sediment (Feeder Creek) 7
Fish Tissue 28

As presented in the SSSP (Table 3-8), 26 surface water and 61 sediment stations were to

be sampled. The 26 surface water samples listed above are comprised of the 22 samples

from MFLBC and 4 additional surface water samples taken in the Feeder Creek System

(discussed in Section 4.3). The 61 sediment samples are comprised of the 54 MFLBC

sediment samples and 7 Feeder Creek samples listed above

Table 2-11 provides a general description of each MFLBC sampling program station,

including the surrounding vegetative cover, general substrate characteristics, stream

conditions, and observations of wildlife during the various sampling activities. Also,

presented in the table is a written description of the station locations and the latitude and

longitude of those stations. More detailed descriptions of the sampling locations for each

type of media are presented in the following sections

All sampling procedures were performed according to the Approved Work Plan. The

collection methods for each media sampled are presented in the following sections.

2.7.2 Surface Water Sampling

Surface water samples were collected at 21 stations along the MFLBC, and one sample

was collected from Slanker Pond, for a total of 22. The stream water samples were

collected starting from the furthest downstream location and proceeded upstream to

minimize the potential of collecting suspended sediments due to wading while collecting

samples. Samples were collected near mid-channel and placed directly into laboratory
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cleaned jars with teflon-lined lids provided by Enseco Laboratories of Cambridge,

Massachusetts.

If the sample container had preservatives added prior to sampling, then a laboratory-

supplied 1-liter glass bottle was used to fill the sample container so that the preservatives

would not be lost during sampling. The 1-liter glass bottles were only used once, then

discarded. After the collection of the sample, pH paper was used to check the pH of the

samples to determine if the proper amounts of preservatives were added and not lost

during collection.

The sample from Slanker Pond (sample #6C) was collected at the deepest part (center) of

the pond from the middle of the water column using a properly cleaned stainless steel

Kemmerer sampler as per the Approved Work Plan (SSSP, page 102).

Prior to sampling, an identification label was affixed to each container. Each label was

checked for completeness before samples were placed in insulated coolers and maintained

at a temperature of 4°C. At the end of each day, the samples collected were packed in

coolers with blue ice packs and vermiculite (for insulation and shock resistance), then

shipped by overnight courier to the Enseco-ERCO Laboratory

Table 2-12 presents the surface water sampling stations and the parameters that were

analyzed. All surface water samples were analyzed for TCL semivolatile organic

compounds, including diphenyl sulfone (DPS), pesticides and PCBs, and mirex, kepone,

and photomirex. In addition, samples from ten of the stations closest to the Site were

analyzed for TCL volatile organic compounds.

Field water quality parameters such as specific conductivity, pH, dissolved oxygen, and

temperature were measured in-situ at each surface water sampling location using

electronic meters. A photo-ionization detector (HNu) was used to monitor the breathing

space during the collection of the samples. All of the field instruments were calibrated

according to their operations manual and recorded in the field notebook. Each instrument

was calibrated at the beginning and end of each day. In addition, the pH meter was

recalibrated after every 20 samples; temperature was recalibrated after every 10 samples;

and dissolved oxygen was recalibrated after every 30 minutes as specified in the Approved

Work Plan.
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Stream velocities and channel cross sectional widths were measured at each surface water

location. Flow velocities were measured using a Marsh McBirney electronic flow meter

and top setting rod. The depth and velocity of the stream was recorded at various

intervals along a tape measure, which was stretched across the stream and anchored to

each end of the bank. Discharge was calculated according to the procedures outlined by

USGS (Buchanan and Somers, 1976). Daily discharge rates in April and May 1990 for

the U. S. Geological Survey (USGS) gaging station at Grimms Bridge (Station 52) were

supplied by the USGS Columbus, Ohio, office.

2.7.3 Sediment Sampling

Sediment samples were collected at 50 stations along the MFLBC, three stations from

Slanker Pond, and one station from Feeder Pond. Fine grained sediments from stations

along the MFLBC were collected from depositional areas using clean stainless steel

scoops or spoons. A clean stainless steel ponar dredge was used to collect sediments from

two of the Slanker Pond stations #6C and #6D (middle section and northeast of the beach,

respectively). Clean stainless steel spoons were used to collect sediments from the inlet of

Slanker Pond (sample #6B) and from the Feeder Pond outlet (sample #6A). All sediment

samples were collected from the surficial bottom substrate to a depth of 6 to 8 inches.

Table 2-13 presents sediment sample descriptions for the MFLBC.

At stations requiring volatile organic analysis, sediments were placed directly in prelabeled

clean glass jars from the sampler. For all other analyses, sediment was placed into a clean

stainless steel bowl and mixed thoroughly with a stainless steel spoon before each sample

container was filled.

All sampling equipment was decontaminated prior to use and between each sample

location, according to the procedures outlined in the Approved Work Plan.

A description of sample texture, color, odor, and location was recorded in the field

notebook. Also, a photoionization detector (HNu) was used to monitor each sediment

sample. These results were also recorded in the field notebook. All samples were placed

on ice in an insulated cooler and kept at 4°C. The samples collected each day were

shipped by overnight courier to the Enseco-ERCO Laboratory. Table 2-14 presents the

analytical program followed for each sediment sampling station.
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2.7.4 Floodplain Sampling

Four samples were collected at each of seven stations (two samples on each side of the

creek) along a transect through the floodplain perpendicular to the MFLBC

Composite samples were collected from a depth of 0 - 1 foot using a clean 3-inch diameter

stainless steel bucket auger. Samples were homogenized in a clean stainless steel bowl and

then placed in a laboratory supplied amber glass jar.

All sampling equipment was decontaminated prior to use and between each sample

location. All sampling procedures and equipment decontamination procedures were

performed according to the Approved Work Plan.

A description of the texture, color, odor, and location of each of the floodplain samples

was recorded in the field notebook. Table 2-15 presents floodplain sample descriptions.

All samples were placed on ice in an insulated cooler and kept at 4°C. The samples

collected each day were shipped by overnight courier to the Enseco-ERCO Laboratory.

Table 2-16 presents a summary of the floodplain sampling and analytical program. All

floodplain samples were analyzed for DPS, mirex, kepone, photomirex, and methoxychlor.

2.7.5 Fish Sampling

2.7.5.1 General Sampling Plan

Fish tissue samples were collected at 28 stations along the MFLBC and in Slanker Pond to

determine the extent of bioaccumulation of certain compounds in fish tissue. Two

separate fish samples, one consisting of an upper trophic level species and the other of a

lower trophic level species, were collected at each station. The USEPA's preferred order

of collection for each trophic level was used whenever possible during the fish sampling.

The USEPA's preferred upper trophic level species (in order of preference) were bass and

bluegill, and the USEPA's preferred lower trophic level species (in order of preference)

were carp, sucker, and bullhead. Table 2-17 presents a list of species collected during the

MFLBC sampling program. Tables 2-18 and 2-19 present data on lengths and weights of

fish and sampling observations, respectively.
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The analyses of the lower trophic fish were performed on whole specimens that were

homogenized by the laboratory. Whole specimens were preferred for this analysis to

ensure that levels possibly affecting specific target organs within a specimen were not

omitted. Fillets provide a more reasonable measure of human exposure: therefore, upper

trophic level fish were filleted by the field crew prior to their submission to the laboratory

for analysis.

An objective of the sampling was to collect coincident species for each trophic level at as

many of the 28 sampling stations as possible so that interstation differences in tissue levels

would be discernible within a particular species and trophic level. In conjunction with the

collection offish for tissue samples, a qualitative fish survey was conducted at each station

to determine the relative species abundance of the fish community.

Table 2-20A presents a summary of MFLBC fish sampling and analytical program.

Percent lipid content also was determined on both fillet and whole fish specimens at all

stations. The sampling methods used during the MFLBC investigation are described in the

following sections.

In several instances, the Work Plan was not specific concerning sampling procedures.

Therefore, best professional judgment was used to conduct the sampling program. These

decisions were discussed and approved with the Agencies and/or their oversight

contractor prior to initiating the sampling. The specific sampling decisions are listed

below:

o Since filleting with scales on or off was not specified in the Work Plan,
upper trophic level fish were scaled and filleted with skins on (referred to
as a FDA fillet). Most fishermen will usually scale or skin fish prior to
cooking.

o Because of the absence or rarity of upper trophic level fish at Stations 9,
13, 18, 20, and 23, additional lower trophic level fish were sampled. These
fish were scaled, filleted skin on (as if they were upper trophic level fish)
and submitted to the lab to be analyzed the same as upper trophic level
samples. This was done to provide fillet data at locations where there were
insufficient numbers of upper trophic level fisn present. Other lower
trophic level fish were submitted for analysis as whole fish. The station
number and species used to serve as surrogate upper trophic level samples
are listed below:
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Station Species of Surrogate Upper
Trophic Level Fish

9 White sucker
13 Yellow bullhead
18 White sucker
20 White sucker
23 Yellow bullhead and

pumpkinseed

o At three stations (6C, 23 and 40), insufficient numbers of one species were
collected to make a full samp1? (at least 150 grams). Fillets from different
species were combined at these stations to make the sample suitable for
laboratory analyses. In no instances were upper and lower trophic level
species combined in one sample. These stations and species are listed
below:

Trophic
Level Species Combined

Upper Yellow Bullhead and
Pumpkinseed

6C Lower Yellow and brown bullhead

40 Upper Smallmouth bass, largemouth
bass, and rock bass

2.7.5.2 Fish Sample Collection

Fish were collected by a 3 to 4 person crew at all stations using electroshocking

equipment. Electrofishing began at a point downstream and proceeded upstream at each

station. The sampling crew biased the sampling towards optimal or preferred fish habitat

in order to obtain sufficient numbers of preferred upper and lower trophic level species.

All fish captured during electrofishing were placed in precleaned stainless steel buckets

filled with stream water collected from that station. Electrofishing was continued until

sufficient numbers of preferred fish were collected (at least 5 of each trophic level) and no

new fish species were observed.

If sufficient numbers of preferred fish were not obtained on the first pass through the

station, the team either moved back to the starting point of that station, and the reach was

electrofished again, or electrofishing was continued upstream. The sampling continued
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until sufficient numbers of preferred species (at least 5 from each trophic level) were

obtained, or until it was obvious that sufficient numbers offish did not exist at the station

At the conclusion of the electrofishing, all collected fish were identified by species and a

relative abundance of each was recorded in the field notebook. A folding table was setup

and covered with clean plastic sheeting. Preferred fish were weighed and measured on the

table top to ascertain that at least 150 grams were obtained for each sample. Preferred

fish were chosen based on the following: number collected of the same species; similar size

and age; and, the maturity of the fish (preference was given to mature fish, e.g., 3 years of

age and older).

Excess preferred fish and non-preferred species were released to the stream. Field notes

which described the stream section length, amount of electrofishing time, the exact

location of the stream section, the types of fish observed, and the lengths and weights of

the preferred fish taken at each station.

2.7.5.3 Preparation of the Samples

As per the Approved Work Plan, the fish collected for tissue analysis were prepared in one

of two ways, depending on the trophic level. The lower trophic level fish were submitted

to the laboratory as whole body samples, while the upper trophic level fish were filleted

with scales off and skin on. The following describes the preparation of each type of

sample.

The selected lower trophic fish were rinsed in fresh stream water and then wrapped (whole

body) in aluminum foil (dull side down). Using clear plastic tape, a sample label was

affixed to the aluminum foil, and the sample was placed in a zip lock bag and taped shut.

The fish samples were placed immediately on dry ice in an insulated cooler.

The upper trophic fish were rinsed in fresh stream water, and then placed on the table on a

clean sheet of plastic. Using a decontaminated stainless steel filleting knife, each fish was

scaled, and then filleted with the skin left on. Fillets were rinsed in fresh stream water,

placed in a stainless steel pan, and then weighed to make sure at least 150 grams were

collected. The fillets were wrapped in aluminum foil (dull side down), labeled, placed in a

zip lock bag, and taped shut. The samples were placed on dry ice in an insulated cooler.
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AJ1 samples (upper and lower trophic) were shipped each day by overnight delivery to the

Enseco-ERCO Laboratory.

A third preparation not specified in the Approved Work Plan was conducted on additional

samples collected at the request of RNC at several stations. This preparation followed the

same procedures listed above for the upper trophic level fish, except that the skin was

removed from the fillets. The purpose of these additional "skin-off" fish fillet samples was

to determine if there were differences in chemical concentrations between fish samples

with and without skin.

2.7.5.4 Deviations from Work Plan

Several deviations from the procedures specified in the Approved Work Plan were

necessary during the MFLBC sampling program. These deviations did not affect the

quality of the data collected, and were authorized by the Agency management prior to

initiating the sampling. The following items describe these variances from the Approved

Work Plan:

o Due to time restrictions imposed by the sampling plan schedule for
completion of the field work and due to the relatively great distance
between the downstream and upstream stations, fish samples were not
collected in the exact order specified in the Work Plan (i.e., proceeding
from the furthermost downstream station to most upstream station).

Stations were sampled in the following order:

5/10/90 - 52
5/11/90-48,51,35
5/12/90-50,49,47,45
5/13/90-44,42,40
5/14/90 - 37
5/15/90-28,30,23
5/16/90-39
5/17/90-29, 6C, 1
5/18/90-5,7,8,22
5/19/90-20,18,15,13,9

o Fish from Slanker Pond were sampled using electroshocking equipment,
not Fyke nets and gill nets as stated in the Approved Work Plan.

o At five stations (1, 5, 7, 22, and 29) upper trophic level fish were rare and
only a few lower trophic level fish were present. Therefore, only a lower
trophic level sample was collected at these stations.
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o At the request of RNC, additional upper and lower trophic level fish were
collected at stations 7, 19, and 48 These fish were filleted with skins off
and submitted to the lab. These samples were intended to be used to
indicate the difference in possible constituent levels between fish with and
without skin. The sample number and species are listed below:

Sample Number Species

RNS-FI-07F-LT White sucker
RNS-FI-39F-UT Rock bass
RNS-FI-39F-LT White sucker
RNS-FI-48F-UT Small-mouth bass
RNS-FI-48F-LT White sucker

o At Stations 9, 13, 18, 20, and 23, due to the lack of upper trophic level fish
collected, lower trophic level fish were substituted for upper trophic level
fish and filleted accordingly (see Table 2-18).

2.7.6 Qualitative Fish Survey

A qualitative fish survey was conducted at each fish sampling station during the collection

of tissue samples during the April and May 1990 sampling program. Table 2-20B presents

a list of common and scientific names of fish species collected during the MFLBC

investigation. Species collected during this sampling were similar to the fish species

collected by OEPA in 1985. A total of 50 different species offish were observed during

the MFLBC investigation. The greatest variety of species were in the minnow group.

A qualitative list offish species and their relative abundance at each station is presented in

Table 2-20C. Larger fish such as the various types of redhorse, carp, smallmouth bass,

and freshwater drum were most abundant at the stations downstream of the Lisbon Dam

(Station 40), where the MFLBC is wider and deeper and supports the larger fish species.

No one species of fish was present at every station. However, white sucker and bluegill

sunfish were present at most stations. Most of the bluegills collected were very small,

with most being less than 2 inches long. The size of the white suckers varied between

stations, especially in the upper stations where many of the white suckers were smaller.

Smallmouth bass were observed at every station downstream of the Lisbon Dam, and rock

bass were present at every station downstream of Station 28. The stations upstream of the

dam had relatively fewer of these upper trophic level species. The smaller stream size,

very silty bottom conditions, lack of rocky areas, lack of deep pools, and chemical
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pollution are possible habitat-related causes for the fewer upper trophic fish found

upstream of the dam.

2.8 Groundwater Sampling

There were two separate groundwater sampling events conducted as part of the RI.

Round 1 groundwater sampling was conducted from October 19 through November 4,

1992. Round 2 groundwater sampling was conducted from February 8 through February

24, 1993. Section 4.4 provides a discussion of the results of the groundwater sampling.

Seventy-five monitor wells were sampled during each of the groundwater sampling

rounds. The monitor wells were located both on and off RNC property. The locations of

the monitor wells are illustrated on Figure 2-6 The boring logs for the RI/FS monitor

wells are presented in Appendix E.

2.8.1 Sampling Procedures

All monitor wells were sampled as specified in the approved RI Work Plan (ERM, 1990).

Groundwater samples were collected from the 36 new RI Monitoring Well Cluster Wells

and 36 previous RNC monitoring wells, and wells Tl, T2 and RW-1. Wells were sampled

beginning with those anticipated to be unaffected by the Site. Sampling began with the

upgradient and downgradient off-Site well nests and progressed to on-Site wells.

In order to sufficiently purge the wells prior to groundwater sample collection, the proper

purge volume of each well was calculated. Static water depth and total well depth were

measured to within 0.01 feet using a decontaminated. Oil Recovery Systems or Solinst

electric oil/water interface probe with attached permanent depth marked tape. The static

water level and total depth were used to calculate the volume of standing water. This

volume was calculated by multiplying the height of standing water in the well by a

constant. The constant for a 2-inch well is 0.1632 gallons per linear foot of water.

Prior to purging and sampling, the well protective casing, lock, and apron were inspected

for damage or signs of tampering. One bailer of groundwater from the top of the water

column and one from the bottom of the well were collected to detect immiscible layers

before purging. All of this information was recorded in the bound field notebooks by field
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personnel monitoring sampling activities. (These field notebooks are archived by RNC for

retrieval on an as-needed basis).

Bailing or pumping methods were used during purging to ensure that all standing water

was removed. A Grundfos Red! Flo 2 pump or dedicated bailer was utilized to purge the

well. A new dedicated discharge hose was utilized for each well purged with the

Grundfos pump. Purging took place at the top of the water column where possible. All

bailers, hoses, and pumps were decontaminated before being introduced into wells.

Suction hoses for Grundfos Redi Flo 2 pumps were equipped with a "foot valve" to

prevent purged water from flowing back into the well as the hose was removed.

Where possible, at least three standing water volumes were removed prior to sampling.

Less than this amount was purged only if all standing water was removed before three

standing water volumes was purged. Purge water was containerized at each location and

transported to the Site's 10,000-gallon temporary storage tank.

Sampling occurred after purging procedures were completed. Sampling, whenever

possible, occurred the same day as purging.

The following procedures were used to collect samples from monitor wells after the well

had been purged:

1. Removed and inspected sample containers, sample forms, and chain-of-
custody forms for consistency with sample location.

2. Labeled sample containers with time and date of collection.

3. Attached a clean sample line and slowly lowered a clean teflon bailer,
dedicated to the sample location, into the well screen and allowed it to fill
with water.

4. Retrieved bailer and slowly transferred the sample to the appropriate
sample containers. The first sample was poured into a clean container to
measure pH, eh, temperature, dissolved oxygen, and specific conductance.
Sample containers for specific analytical groups were then filled in the
following order: volatile organics, semivolatile organics, pesticide/PCB,
specialty parameters, and inorganics. The volatile organic sample
containers were inverted to ensure that they contained no headspace or air
bubbles. All other sample containers were filled to the shoulder of the
bottle. Containers that have preservatives added to them prior to sampling
were not overfilled.
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5. Placed sample in the appropriate shipment containers.

6. Wrapped bailer in dedicated plastic shipping sleeve.

7. Replaced well cap and secured the protective lid.

The groundwater sampling observational data (water level, presence of floating or sinking

product, total depth, etc.) are presented in Tables 2-21 and 2-22. The field parameters

measured during Round 1 and 2 are presented in Tables 2-23 and 2-24.

2.8.2 Sampling Equipment Decontamination

Dedicated teflon bailers and Grundfos Redi Flo 2 pumps were utilized for purging and

sampling the monitor wells. The dedicated bailers were utilized to sample each well and

then wrapped in the dedicated shipping sleeve. Prior to sampling or purging, the

dedicated bailer was rinsed with deionized (DI) water.

The Grundfos pump was decontaminated between each sample location, following

Approved Work Plan procedures:

Qrganics

1. Remove loose soil/solid.

2. Non-phosphate soap wash.

3. Tap water rinse.

4. Deionized/distilled water rinse.

5. Methanol rinse.

6. Pesticide grade hexane rinse.

7. Methanol rinse.

8. Four rinses with deionized/distilled water.

9. Air dry.

pR eh. Temperature. Dissolved Oxygen, and Depth to Water Probes

Electronic equipment used for measuring field parameters during conduct of groundwater

sampling was decontaminated using the following Approved Work Plan procedures:



January 1996 2-55

1. Wash with non-phosphate detergent solution.

2. Potable water rinse.

3. Deionized water rinse.

Electronic Equipment

Electronic equipment, such as PIDs and FIDs, was decontaminated prior to initial use and

at the end of each day. The procedure for decontaminating this equipment was as follows:

1. Remove particulate contamination.

2. Wipe down with clean damp cloth (deionized water).

3. Air dry.

Equipment was stored in the on-Site office trailer when not in use.

2.8.3 Deviations From Approved RI Work Plan

2.8.3.1 Round 1

There were two deviations from the approved RI Work Plan necessitated during Round 1

field sampling efforts. The first deviation was caused by the casing condition of well S10.

The well casing for S10 was discovered to be bent at an angle at ground surface that

precluded the insertion of a bailer. ERM recommended that a peristaltic pump be utilized

as an alternate purging and sampling device. The Agencies were consulted on the use of

the peristaltic pump and did authorize the change in sampling protocol; therefore, to

collect a groundwater sample from S10, the well was purged and sampled with a

peristaltic pump. The sample bottles were filled directly from the silicon discharge tubing.

The bottles were filled in the same order as outlined previously.

The second deviation was caused by the slow recovery of well S5. Well S5 went dry after

purging approximately 1 quart of water. S5 was allowed to recover for 24 hours prior to

sampling. The water level in S5 only recovered sufficiently to generate enough water for

three 40 ml vials. ERM discussed the slow recharge and the problem associated with

insufficient water yields with the USEPA On-Site Representative. The Agency's On-Site

representative then discussed the issue with the USEPA and OEPA project managers.

The Agencies responded that this was a field decision, and did not authorize or prohibit
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the change in sampling protocol. In order to continue sampling on schedule, only volatiles

were collected from well S5.

2.8.3.2 Round 2

There were three deviations from the Approved Work Plan necessitated during Round 2

field sampling efforts. The first two deviations were the same as during Round 1.

o S10 - Followed Round 1 field decision

o S5 - Followed Round 1 field decision

The third deviation was caused by weather conditions during Round 2. The extremely

cold conditions caused the flowing artesian wells to freeze, and internal access to the wells

was difficult. During Round 2, the water column present above ground surface at S19

froze and efforts were taken to remove the blockage. The S19 well casing was heated

with a torch, but would not thaw. A clean piece of 1/2-inch pipe was used to chip the ice

present in the riser. When water was able to flow out of the well, it immediately froze

making it impossible to sample SI9. ERM requested guidance from the Agencies for

resolution of this problem. The Agencies responded that it was a field decision. Due to

the prolonged extremely cold weather conditions, projected continued extreme cold, and

the fact that S19 was one of the last wells to be sampled, a groundwater sample was not

collected from S19 during Round 2.

During groundwater sampling Round 2, several quality assurance breaches occurred,

including sample preservation problems and exceedances of sample holding times. As

discussed in Section 4.7 detailed explanations for these breaches are presented in

individual Environmental Standards, Inc. quality assurance reports, which have previously

been forwarded to the Agencies along with the Sample Delivery Groups. They included

an explanation of data qualified as a result of missed holding times and copies of Chain-of-

Custody forms with actual descriptions of preservatives used, sample collection date and

time, sample receipt date and time.

2.9 Aquifer Testing

Horizontal hydraulic conductivity testing of the Site monitor well network was conducted

during five separate events: October 8-18, 1990; September 17-19, 1991; October 7,

1991; November 15, 1991; and November 10-11, 1992.
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Two field methods were used to induce a water level change in the monitor wells tested.

The primary method was a pneumatic method that involved using a pressure sealing well

head assembly and nitrogen gas to depress the water level The other method utilized a

PVC bailer to remove a known volume of water from the monitor well.

2.9.1 Selected Locations

As specified in the Approved Work Plan, aquifer testing was performed at each RI

monitoring well cluster well and each prior existing well cluster (cluster being defined as at

least two monitor wells located in close proximity to each other). A total of 50 monitor

wells were tested. Monitor wells tested are listed in Table 2-25 and are also shown on

Figure 2-11.

2.9.2 Test Equipment

Electronic pressure transducers were utilized to measure the aquifer response during the

pneumatic test. The pressure transducers were connected to a 3-channel datalogger

manufactured by THOR International of Seattle, Washington. The THOR software

supplied with the datalogger was set up to record water levels at 2-second intervals. A

laptop computer controlled the datalogger, thus permitting on-screen viewing of the data

as it was being recorded.

The initial well head device was constructed from a 4-inch ID Schedule 40 PVC pipe "T"

fitting. A later model was constructed from galvanized steel. The top of the well head

device was fitted with a pressure gage to measure the air pressure above the water

column.

Monitor wells that did not lend to pneumatic testing were tested utilizing a PVC bailer of

a known volume. This bailer was placed into the water column and the water level

permitted to re-equilibrate. The bailer was then removed, and the water level recovery

measured utilizing the pressure transducers and datalogger.

2.9.3 Testing and Analysis Methodology

One constraint of the pneumatic testing method called for the monitor well to have at least
8 feet of water column present above the well screen. If the monitor well being tested did
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not have at least 8 feet of water above the screen, the pneumatic test method was not

used.

Prior to testing the aquifer, the amount of water above the monitor well screen had to be

measured (shown earlier in Table 2-5). By determining the water level above the screen,

the testing method, as well as the maximum pressure that could be exerted on the water

column, was determined to maintain a water level above the top of the aquifer or screened

interval.

The pneumatic testing methodology utilized nitrogen to displace the water column present

in the well by pressurizing the air column inside the monitor well riser pipe. After the well

head device was secured to the riser pipe, a pressure transducer was lowered into the

water column. The pressure transducer was monitored on the laptop computer until

reaching a depth below the static water level. A compression connector was then

tightened, securing the pressure transducer cable. Following installation of the pressure

transducers, the datalogger program was activated, and recording of the water levels

initiated. The nitrogen gas was introduced slowly into the monitor well, while the

pressure was being monitored simultaneously on the laptop computer and on the well head

device pressure gage. Increased air pressure within the well riser pipe caused

displacement of the water column present in the well casing into the surrounding aquifer

formations. When the pressure inside the monitor well attained the maximum allowable

pressure (unique to each monitor well as shown in Table 2-5) and stabilized, the device

was opened causing an instantaneous release in pressure. Utilizing electronic pressure

transducers connected to a datalogger, the recovering water level was then recorded until

approximately 90% recovery was achieved. After the pneumatic test was completed, the

well head device was removed and the transducers and cables were decontaminated with

laboratory grade soap and potable water. The device was then placed on the next monitor

well and another test performed. All pneumatic aquifer tests were conducted in the same

manner.

The results from the aquifer testing were analyzed using the Hvorslev method (1951).

Initially, three methods were considered for analysis, Hvorslev, Bouwer & Rice (1976),

and Cooper et.al. (1970). The Cooper et.al. method is mainly applicable in confined

systems (not applicable when evaluating the sand horizons). Both the Bouwer & Rice and

Hvorslev methods are applicable for confined and unconfined (water table) conditions.
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differing onJy slightly from one another in the way in which the effective radius term is

evaluated. Generally, the Hvorslev method provides more conservative results (higher

hydraulic conductivities) and was therefore chosen over the Bouwer & Rice method, as

well as the Cooper et.al method. The calculations of hydraulic conductivity using the

Hvorslev method are found in Volume 4, Appendix L of the RI Report.

Table 2-25 shows the results of the aquifer testing. The wells screened in individual

aquifer zones (e.g., Sand 1, MKS) are grouped accordingly, and mean horizontal hydraulic

conductivity values are provided for each zone.

2.9.4 Deviations From the Approved RI Work Plan

The only deviation from the testing protocol specified in the Aoproved Work Plan

involved the device used to record the water levels in the monitor wells. The Approved

Work Plan called for utilization of a suitcase cone recorder, a transducer interface, and a

Druck Transducer. At the time that the Approved Work Plan was written, the Druck

Transducer was the best available technology; however, by the time that the Work Plan

was implemented, the superior THOR Datalogger System was available for use. After

consultation with the Agencies about the use of the THOR Datalogger System for

recording the waterlevels during the aquifer tests, approval was granted.

2.10 Soil Hydraulic Conductivity Testing

Soil hydraulic conductivity testing (SHCT) was conducted at selected locations at the Site

from September 18 to September 24, 1990, utilizing a Guelph Permeameter (GP) Model

2800K1. The Guelph Permeameter (manufactured by Soil Moisture Equipment

Corporation) is a constant head device that operates on the Mariotte siphon principle.

The device is designed to provide a quick method for determining saturated soil hydraulic

conductivity, matrix flux potential, and soil sorptivity in the field.

2.10.1 Selected Locations

The soil hydraulic conductivity tests were performed at a total of 11 locations, as shown in

Figure 2-12. Four tests (SHCT-5, 7, 8, and 9) were performed in the general vicinity of

the physical soil borings (Section 2.6) in Ponds 2, 3, 4, and 7. The Approved Work Plan

(page SSSP-110) called for a soil hydraulic conductivity test at Pond 1 However, due to

saturated soil conditions (ponding) at Pond 1 (preventing adherence to the test procedures
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as outlined in Section 4 2.2 of Appendix A of the SSSP), this test location was moved to

the adjacent Pond 2.

Two tests (SHCT-2 and 3) were performed near test pits TP-16 and TP-18 in Exclusion

Area A and near test pit TP-23 in Exclusion Area B (SHCT-6). Three tests were

performed in and around the known waste management areas where relatively undisturbed

conditions exist (SHCT 4, 10, and 11). One "background" test (SHCT-1) was also

conducted. The actual locations of the tests were chosen by RNC, ERM-Midwest, and

the USEPA On-Site Representative, using the locations outlined in the Site Specific

Sampling Plan (SSSP) as a guideline and a request made to the Agencies to test at these

locations. The USEPA Representative communicated this request which was subsequently

approved by the Agencies.

2.10.2 Testing Methodology

Using hand augers supplied with the Guelph Permeameter, a small diameter (2 in.) auger

was used to excavate a boring to a depth approximately 1/2 inch less than the desired total

depth. A second auger was then used to produce a clean, flat-bottomed boring of uniform

geometry to the desired depth. During this investigation, the boring depths ranged from

10 to 24 inches, depending on the location and soil type. A brush was then used to

remove any clay or soil smearing on the walls of the boring.

The previously assembled and water-filled Guelph Permeameter unit was then lowered

into the boring. The air inlet tip was elevated 5 centimeters to allow water to flow into the

boring (Head 1 on Table 2-26). The purpose of the Air Inlet Tube was to maintain a

constant head of 5 centimeters inside the boring to validate the resulting data. The rate of

fall in the water column was recorded until steady-state conditions were achieved. The air

inlet tube was then elevated to 10 centimeters and monitored in the same fashion (Head 2

on Table 2-26). After steady-state conditions were achieved, the results could then be

calculated using standardized formulas supplied with the Guelph Permeameter. All

permeameter tests were conducted in the same manner.

Due to heterogeneities in the soil profile across the Site, the depths of the borings were

varied slightly to determine if any particular depth would give repeatable results.
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2.10.3 Test Results

At least two conductivity tests were conducted at each location. If both tests failed, only

the results from the first test are shown in Table 2-26. The soils appear to have

permeabilities that are very low and approach the measurement ability of the apparatus

The instrument has the ability to measure conductivities to 1 x 1(H> cm/sec. The failure of

the instrument indicates that the soils have permeabilities below 1 x 1(H> cm/sec. The

calculations used to derive the field saturated hydraulic conductivity are provided on Table

2-26.

The reported results indicating field saturated hydraulic conductivities below 10"6 cm/sec

are suspect. The device has the ability to measure conductivities to 10"^ cm/sec in

unsaturated conditions. The field work was conducted during a period of unseasonably

wet conditions, which caused the soils at the Site to remain in a saturated condition for the

period of time when the hydraulic testing was completed

The results indicate that field conditions adversely affected the accuracy of the field

hydraulic conductivity testing. If either the field saturated conductivity or Matric Flux

Potential were negative, the test failed. The test failed due to disturbances present in the

soil horizon such as fractures, roots, root holes, etc. This indicated that the Guelph

permeameter was not the appropriate device for this type of soil.

2.11 Residential Well Survey

The residential well survey was conducted to determine the source of drinking water for

residents within 1 mile of the Site. The survey identified the number of residences that

utilize private wells as a source of water and those residences that are served with public

water from the City of Salem. The results of the survey were used to identify five

residences near the Site that were selected for groundwater sampling, in addition to the

Country Club well.

As required in the Approved Work Plan, records of water users within a radius of 1 mile

from the Site were obtained from the local water supply utility and from the Ohio

Department of Natural Resources (ODNR). After the available ODNR data was reviewed,

ERM contacted the City of Salem, the Columbiana County, and the Mahoning County

Tax Offices to obtain tax maps. ERM reviewed the tax maps to obtain locations and

addresses for all homes, residences, and businesses within a 1 mile area. Those homes,
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residences, and businesses in the area, which did not have active water utility accounts,

were identified as possible groundwater users.

Groundwater users within a 1/2 mile radius from the Site were confirmed by direct contact

(phone calls and/or visits). Some residents would not respond to the direct inquiries and

were subsequently omitted from the survey. Within the 1/2 mile radius, six (five

residential and the Salem Country Club) wells were selected to be sampled by a decision

made jointly among RNC, its Contractor, and the Agencies. The sampling of these six

wells was conducted after the completion of the well inventory. Additional residential

well sampling is proposed to be carried out in 1996.

2.11.1 Methodology

ERM utilized all of the available sources of information about residential water supplies in

the irea of the Site. The 1-mile area around the Site incorporated parts of Columbiana

and Mahoning Counties. As the first step in determining sources of drinking water, ERM

consulted the Ohio Department of Natural Resources (ODNR) residential well log records

in order to determine the groundwater users within a 1-mile area. The City of Salem

Water Department was also contacted to provide a listing of all residences supplied with

water by the city.

The ODNR well log search generated drilling loss of residential wells within the 1-mile

radius that the ODNR had on file. ODNR's files included a file of well logs that had been

located (geographically) by ODNR, and a file of well logs that ODNR was unable to

locate precisely. The unlocated wells had to be approximately sited by using information

from the drilling log, such as the property owner's name and a Site sketch map, if

available. The City of Salem and the Mahoning County tax bureau provided tax maps for

the area. The Water Department provided a listing of all water users within the area of the

Site.

ERM also developed a questionnaire for use in determining the water sources for

residences that were not identified by the ODNR and Water Department. The

questionnaire inquired as to the source of water for the residence in question. A listing of

the unidentified residences and respective phone numbers was developed. All located

residences with listed telephone numbers were contacted by telephone and were asked to

reply to the questionnaire. If telephone numbers were not available, the residences were
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visited by ERM and RNC personnel to complete the questionnaire. Some residents would

not answer the questionnaire over the telephone or by direct contact. If these residences

were present in areas without public water service, it was assumed that they had private

wells for water supply. Appendix I presents a complete listing of the completed residential

well questionnaires.

Table 2-27 is a listing of the located residences within a mile radius of the Site. Figure 2-

13 depicts the water sources of residents within a I-mile radius of the Site.

2.11.2 Selected Residences

A total of 150 residences were identified within the 1-mile area. Of the 150 residences, 21

are believed served by the public water company, 94 are believed served by private wells,

and the water service to 35 residences is unknown (Table 2-27). Of the 150 residences,

there are 45 situated within a 1/2-mile radius of the Site.

Residences were selected for sampling based on the interpreted Site groundwater gradient

and on their proximity to the Site. Five adjoining properties were selected, in addition to

the flowing well at the Salem Country Club. RNC recommended to the Agencies five

wells for sampling. The Agencies' Project Managers agreed with RNC's

recommendations. The approved wells selected for sampling were:

o 1288 Benton Road, directly adjacent to and west of the Site (Map location
16).

o 1222 Benton Road, directly adjacent to and east of the Site (Map location
17).

o 1202 Benton Road, on the easterly downgradient flank from the Site (Map
location 19).

o 1456 Allen Road, directly downgradient (northeast) of the Site (Map
location 36).

o 1909 Allen Road, on the westerly downgradient flank of the Site (Map
location 26).

o Country Club Lane, at the Salem Country Club flowing well, anticipated
upgradient location (Map location 60).
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Sample Collection

Groundwater samples were collected from the selected residential wells on April 23 and

24, 1990. All samples were collected at water-line connections located prior to any

softening or treatment equipment. Well depths determined from the well logs, or from

homeowners' recollections, were used to calculate purge volumes. Since water levels

could not be readily measured, ERM assumed that the wells had water levels equal to

ground surface to calculate purge volumes. This was a conservative estimate, and

probably resulted in greater than required purge volumes. The following table is a

summary of the characteristics of the residential wells:

Residence

1222BentonRd
1909 Allen Rd
1288 Benton Rd
1202BentonRd
1456 Allen Rd
Country Club

Sample
Number

RNS-GR-01
RNS-GR-02
RNS-GR-04
RNS-GR-08
RNS-GR-05
RNS-GR-07

Depth
(Approx.)
(feet)

185
175
120
58

Unknown
Unknown

Well
Diameter
(inches')

6
6
6
6
6

Unknown

Flow Purge
Rate Volume
(gal/min) (gals.)

6.5
5
5
15
13
30

815
772
530
256
1365

Flowing

All purge water was discharged directly onto the ground or into the property owner's

sanitary sewer.

Groundwater samples were analyzed for TCL volatiles +15, TCL semivolatiles + 25,

pesticide/PCBs, and mirex, photomirex, and kepone. Analysis of groundwater samples for

3,4-DinitrochJorobenzene, dioxin/furans and CLP inorganics was optional as per the

Workplan, and were not performed. Split groundwater samples were provided to the

USEPA On-Site Representative at 1288 Benton Road and 1909 Allen Road.

Resampling

On April 23, 1990, the laboratory informed RNC that holding times for volatile analyses

for four samples had been exceeded. The sample locations were: GR-04, GR-05, GR-05

(MS/MSD), and GR-08. Volatile samples were recollected on May 9, 1990, following the

same purging procedures used for the initial samplings.

On April 24, 1990, the laboratory informed RNC that the TCL semivolatiles + 25 fraction

for GR-07 had been processed incorrectly. Additional groundwater samples for TCL

semivolatile analyses were collected on May 20, 1990, utilizing the same procedures.
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2.12 Production Well Closure

The production well closure portion of the RI program was designed to address three

wells present at the Site that were installed during the early 1960s for water supply

purposes. The objective of this work was to characterize and then properly close the three

wells. The Well Closure program is outlined in detail in the approved Well Closure Plan,

dated June 19, 1989 (presented in Appendix J). The components of the Well Closure

program are as follows:

1. Locate production well P-3.

2. Collect standing water samples.

3. Remove existing blockages in wells.

4. Perform geophysical well logging.

5. Collect discrete water samples utilizing a packer sampling device.

6. Data interpretation.

7. Issuance of Well Closure Recommendations.

8. Well Closure.

Steps 1 through 5 have been completed as described in the following sections.

Subsequently, RNC issued a Supplemental Well Closure Plan in March 1994 that was later

revised and approved by the Agencies on November 8, 1994.

2.12.1 Production Well P3 Search

At the time that the well closure plan was developed, it was not known if Well P3 existed.

While the installation of the well was documented by a drilling log, there was no visible

evidence that the well still existed. Therefore, the first task of the Well Closure program

was to attempt to locate Well P3.

ERM first attempted to locate Well P3 by reviewing file information and by conducting a

Site visit with a representative of the drilling firm that installed the well. There were no

maps located that depicted the precise location of the well. However, the driller's notes

indicated that the well was installed approximately 800 feet north of the eastern-most
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facility building. The most likely location appeared to be in the area between the gas

pipeline and Pond 7 (Figure 2-14).

Since the well could not be located visually, ERM then attempted to identify the location

of Well P3 using a magnetometer to indicate the presence of the steel well casing and

concrete basin (if still present). A Schonstedt HeliFlux Magnetic Locator, Model GA-

52B, was used.

Magnetometer traverse lines were performed in the area depicted in Figure 2-14. A

background magnetometer traverse was also conducted on the same background traverse

line utilized for the RI electromagnetic survey. An additional background traverse was

performed in order to determine the magnetometer response generated by the

underground gas pipeline that crosses the Site

Traverses were conducted on a 10-foot by 10-foot station/line spacing, which was

selected based on previous experience at other sites with magnetometer surveys.

The magnetometer survey did not conclusively identify any areas with elevated

magnetometer readings. However, several areas with anomalous readings were identified,

so ERM retained an excavation contractor with a backhoe to determine if the well casing

was present. Prior to initiating the excavations, the on-Site excavation company

representative recalled, based upon visits to the Site during the years of operation, that a

small building was formerly located between Pond 7 and the gas line. He believed that this

building contained a pump attached to a well casing. Based upon this information, ERM

directed that this location be investigated first. A concrete lid and fragments of a concrete

basin similar to those associated with the other production wells was found at a depth of

approximately 5 feet. After further excavation, the 8-inch diameter well casing of P3 was

found approximately 5 feet from the concrete basin fragments. The locations of all three

production wells are shown in Figure 2-15.

2.12.2 Standing Water Samples

Following the successful identification of the P3 well location, groundwater samples were

collected from the standing water columns in each of the three production wells. Water

samples were collected at two discrete depths in PI and P2. Because P3 was only a 100-

foot borehole (PI and P2 being approximately 375-foot boreholes), it could not be
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sampled at similar depths and under similar conditions as PI and P2, and therefore P3 was

sampled at only one depth interval. The first set of standing water samples was collected

from PI, P2, and P3 at the approximate depth of the top of the MKS Aquifer (based on

the driller's well logs presented in Appendix J, at 60 feet, 60 feet, and 55 feet,

respectively). The second set of water samples was collected immediately above the

blockages present in wells P1 and P2. The blockages ir P1 and P2 were present at depths

of approximately 196 and 144 feet, respectively The standing water samples were

collected using a Kemmerer Sampler, as described in the June 1989 approved Closure

Plan. The groundwater samples were handled according to the approved RI/FS Work

Plan: Volume 2, Quality Assurance Project Plan (QAPP); and Volume 3, Site Specific

Sampling Plan (SSSP). Fiefd parameters of pH, specific conductance, temperature, and

dissolved oxygen (DO) were measured on all samples. Field parameter readings on all

standing water samples collected are presented in Table 2-28.

Field Parameters Measured from Standing Water Samples from PI, P2, and P3. The

groundwater samples collected from the Upper Bedrock Aquifer were analyzed for:

TCL Organics (Volatiles, Semivolatiles,
PCBs, Pesticides).

Library Search of 40 Organic Compounds.

Photomirex.

Mirex.

Kepone

Diphenyl Sulfone (DPS).

The groundwater samples collected from locations immediately above the blockages were

analyzed for:

TCL Volatiles Organics.

Library Search of 15 Additional Compounds.

Photomirex.

Mirex.

Kepone.
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Diphenyl Sulfone (DPS).

2.12.3 Removal of Hole Blockages

Following collection of standing water samples, hole blockages were removed to complete

the well characterization activities. Sprowls Drilling of Sunbury, Ohio, was contracted to

remove the blockages present in PI and P2, and to redrill P3 to the original depth of 100

feet. This work was performed on May 30 - June 1, 1990.

Air rotary drilling techniques were used to remove the hole blockages in wells P1 and P2,

and to redrill well P3. Drill bits that were slightly smaller than the borehole diameter in

each well (a 7-7/8-inch bit for the 8-inch borehole and a 13-7/8-inch bit for the 14-inch

borehole) were used. The bit removed any loose material from the borehole wall, and any

material that was blocking the borehole. During the reaming of Wells P1 and P2, it was

necessary to add Quick Foam^M at certain depths to facilitate cuttings removal from the

hole. Use of this agent was requested by RNC. The USEPA On-Site Representative

communicated this request which was subsequently approved by Agency management.

All drill cuttings and water produced during the drilling were handled as prescribed in the

Approved Work Plan. All drill rods and bits used in the blockage removal process were

steam cleaned between wells.

2.12.4 Geophysical Logging

Following removal of the borehole blockages, a geophysical logging program was

conducted at each well. Schlumberger Well Services, Northeast Division, of Wooster,

Ohio, conducted the work. The geophysical logging was conducted on June 2 and 3,

1990. The logging program was conducted as specified in the approved well closure plan.

There were no variations from the approved plan.

The following six wireline geophysical tools were run in each of the wells to obtain data to

be used for interpretation of lithology, formation characteristics, and borehole diameter:

Dual Induction (Resistivity) Tool.

Gamma Ray Tool.

Lithodensity Tool.
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Spontaneous Potential (SP) Tool.

Four-arm Caliper Tool.

Sonic Tool.

All geophysical sondes were decontaminated between wells. The sondes were thoroughJy

steam cleaned before entering each well. The winch cable was cleaned with a cable wiper

as the cable was rewound onto the cable reel.

The geophysical logs from each well are presented in Appendix J.

2.12.5 Discrete Groundwater Sample Collection

Upon review of the geophysical logs, RNC proposed to the Agencies to collect 14

discrete groundwater samples from the three production wells. These sample locations

were proposed to the Agencies in a letter dated August 4, 1990 (Appendix J). The

USEPA on-Site Representative communicated this request which was subsequently

approved by the Agency management. The discrete sample collection depths are

presented in Table 2-29. All samples were collected as outlined in the approved closure

plan. Because of the large internal diameters of the production wells, custom fabricated

packers were required to conduct this sampling program. The sampling procedure used

can be summarized as follows:

1. Decontaminate sampling and purge pumps and teflon sampling line.

2. Connect pumps and sampling lines to packer unit.

3. Lower packer assembly to the desired depth.

4. Record pressure readings on a datalogger. Pressure readings from three
transducers located above, within and below the packer interval recorded
prior to inflation of packers.

5. Inflate packers. Pressure readings recorded to represent static pressures.

6. Purge sampling zone while observing pressure readings on the three
transducers to confirm that only the middle transducer (located within the
packer interval) exhibited a pressure drop, thus confirming packer seal.

7. Start sampling pump after purging and displace standing distilled, deionized
water in sampling pump discharge line.
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8. Collect groundwater samples.

9. Deflate packers and remove packer assembly from borehole; disconnect
pumps and hoses.

10. Decontaminate sampling and purge pumps and teflon sampling line.

11. Connect pumps and sampling lines to packer unit.

12. Lower packer assembly to next sampling depth within same production
well.

The packer system was lowered to the desired sampling depth on a wireline winch

mounted on a winch truck. When the packer system was positioned at the required

sampling depth, the packers were inflated. The packers were inflated using nitrogen gas,

which would not have affected the groundwater chemistry if the packers had leaked. The

discrete groundwater samples were collected, starting with the deepest sample location in

each well and progressing upward to the shallowest sample location.

This procedure was modified for well P2 in that the 14-inch packer (used for the three

shallowest sample intervals) was used first. There were three samples that were collected

using the 14-inch packer assembly, and there were 11 samples to be collected with the 8-

inch packer assembly. To reduce the number of times that the pumps and transducers

were required to be reassembled, the decisi^" was made to use the 14-inch packer

assembly first, then discontinue its use. This decision was communicated by the USEPA

On-Site Representative to Agency management who subsequently authorized it.

Three pressure transducers were installed on the packer system to detect potential leaks in

the packer seals, and to attempt to gather water level information. The transducers

monitored water pressures outside of and within the sampling interval while the

groundwater samples were collected. One transducer was located above the upper packer

to monitor the pressure outside of the sample interval. Another transducer was located

within the sample interval between the two packers. This transducer provided the

formation pressure of the selected sample interval. The third transducer was located

below the lower packer.

The packer sampling program was initiated on August 7, 1990. Layne Geosciences, Inc.

(LGI) of Reading, Pennsylvania, conducted the groundwater sample collection process.
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The packer assembly was lowered to the depth of 151 feet in Well PI to collect sample

PI-3. The packers were inflated and the sample interval was purged. During the purge

cycle, the system supporting the two packers failed and the assembly was damaged. The

packer assembly was removed from the borehole and found to be damaged beyond repair

due to a design flaw. LGI demobilized and returned to their homebase to redesign and

rebuild the packer assembly.

The LGI sampling crew was remobilized on September 18, 1990, after rebuilding and

upgrading the packer assemblies. The packer sampling was conducted from September

18-25, 1990. The redesigned packer assembly functioned properly throughout the

sampling event. Groundwater samples from PI were collected first. Six zones from Well

PI were sampled between September 18-22, 1990

Well PI was installed with 3 different diameters of well bore: 18 inch, 14 inch, and 8 inch.

The 18-inch diameter hole extended from ground surface to 50 feet below ground surface.

The 14-inch diameter hole extended from 50 feet below ground surface to 200 feet below

ground surface. The 8-inch diameter hole extended from 200 feet below ground surface

to 375 feet below ground surface.

To streamline the entire sampling event, ERM requested to change the sampling order in

PI. ERM requested to collect the samples from the 14" diameter hole first and then

collect the samples from the 8" diameter hole. The recommended sample collection order

was: PI-3, PI-2, Pl-1, PI-6, PI-5, and PI-4. The USEPA On-Site Representative

communicated the request to Agency management, who subsequently authorized the

modification.

During the sampling of PI-2, the interval selected for sampling would not yield a sufficient

flow rate to effectively purge the interval. The interval selected was interpreted to be a

fractured shale that may not have a constant groundwater yield. A decision was made to

reduce the purge volume of the low yielding zone to 80 gallons and then sample. This

decision was approved by the USEPA On-Site Representative.

Well P2 zones were sampled September 22-25, 1990. The 8-inch packer assembly was

used to sample P2. The samples were collected from the bottom of the borehole (P2-6) to

the top (P2-1) as specified in the approved closure plan. During sampling of P2-2, the



January 1996 2-72

interval selected for sampling was a low yielding fractured shale interval. A decision was

made to reduce the purge volume. This USEPA On-Site Representative communicated

this decision to Agency management, who subsequently authorized the modification.

Three sample volumes were purged from this interval prior to collecting the sample.

Sediments were dislodged at various levels in the borehole during placement of packer

assembly. These sediments were present on the top of the lower packer within the

sampling area.

Several attempts were made to locate a zone in the MKS Unit in Well P2 that would yield

sufficient volumes of water to collect groundwater samples. Attempts to collect

groundwater samples were made at depths of 50, 62, and 70 feet. Finally, the assembly

was lowered to a depth of 75 feet and encountered a permeable unit that yielded a small

quantity of water. Two purge volumes were removed prior to collecting the groundwater

sample.

Two groundwater samples were collected from P3 on September 26, 1990. Samples were

collected from depths of 92 and 50 feet, as planned. There were no sampling problems at

P3

Equipment Decontamination

The packer sampling equipment was decontaminated prior to collection of each set of

samples. The packer system and purge pump were also thoroughly steam cleaned

between production wells. The sampling pump was decontaminated between samples by

pumping a non-phosphate soap solution through the pump followed by a distilled water

rinse. After the distilled water rinse, methanol was pumped through the pump, followed

by a triple rinse with distilled water. After decontamination, the pumps and tubing were

filled with distilled water prior to lowering the assembly into the standing water. This

prevented borehole fluid from entering the pumps and tubing as the assembly was lowered

into the well.

Analytical Parameters

There were two sets of analytical parameters selected for the groundwater samples

collected from the production wells. The deepest interval samples collected from PI and

P2, as well as samples collected from the Upper Bedrock Aquifer in PI, P2, and P3, were

analyzed for:
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TCL Organics (Volatiles, Semivolatiles,
Pesticide/PCBs).

Library Search of 40 Organic Compounds.

Photomirex.

Mirex.

Kepone.

Diphenyl Sulfone (DPS).

The remainder of the packer system samples from each well were analyzed for the

following parameters:

TCL Volatiles Organics.

Library Search of 15 Additional Compounds.

Photomirex.

Mirex.

Kepone.

Diphenyl Sulfone (DPS).

A summary of packer sample results is presented in Table 4-33 and the results of chemical

analyses for both standing water and packer samples are presented in Appendix K.

Physical parameters (pH, temperature, specific conductance, and dissolved oxygen)

measured for discrete packer sampling intervals are presented in Table 2-30.

2.13 Topographic Mapping and Surveying

2.13.1 Mapping

Topographic mapping and surveying activities were conducted to update and confirm the

existing base maps. The first task of this mapping project was to have the Site and

immediate vicinity aerially photographed. A topographic map was then created from the

aerial photography. As per the Approved Work Plan, base maps were produced at two

scales. The on-Site map has a horizontal scale of 1 inch equals 100 feet and contour
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interval of 2 feet (Plates 3A and 3B). The Off-Site map has a horizontal scale of 1 inch

equals 500 feet and a 5-foot contour interval (Figure 2-16). Both maps display cultural

features such as buildings and fences, as well as the location of existing and proposed

data-collection sites. Elevations are referenced to the National Geodetic Vertical Datum

(NGVD). These maps were used to plot additional field data, including sampling

locations, and locations of existing and newly installed monitoring wells

2.13.2 Site Grid

A new Site survey grid was established using the State of Ohio Coordinate System. All

surveyed points reference the Ohio Coordinate System and are assigned to this established

grid system.

2.13.3 Well Location and Elevation Survey

All new monitoring wells were surveyed to determine vertical elevations and horizontal

locations. The base of the protective casing and the top of the well casing without cap

were used as datum points. Accuracy was to within 001 foot for both areal

measurements and elevation measurements.

2.13.4 Soil Boring and Test Pit Locations

Following completion of each soil boring and test nit, a stake was placed to mark each soil

boring and test pit location. At each location, the horizontal and vertical elevations were

surveyed. Accuracy was to within 0.01 foot for both areal measurements and elevation

measurements. Horizontal measurements were referenced to the Ohio Coordinate System.

2.13.5 Surface Water Elevation Markers

The Approved Work Plan specified that surface water elevation markers installed in

Feeder Creek and Slanker Pond would be surveyed to determine vertical elevation and

horizontal locations.

Surface Water Elevation (measured
Marker Location at 1-foot mark)

Staff Gauge 1 - Feeder Creek 1159.82
near CD culvert on Feeder Creek
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Staff Gauge 2 - Feeder Creek 1138.19
upstream of MFLBC

Staff Gauge 3 - MFLBC & Allen Rd. 1131.99

Staff Gauge 4 - Slanker Road 114381

Staff Gauge 5 - Well Nest D 113303

Staff Gauge 6-Well Nest F 113954

2.13.6 Contractor

ERM contracted Howells & Baird of Salem, Ohio to produce the Site maps and to

conduct all surveying services.

2.14 Phase U Middle Fork Of The Little Beaver Creek Sampling

2.14.1 Introduction

RNC recommended in the April 5, 1991, Partial RI Report that the following further

investigation be performed on the MFLBC system:

1. Characterization of mirex distribution in MFLBC sediments in two reaches
of the creek above Lisbon Dam (RI Stations 5 to 15 and 19 to 30).

2. Characterization of the overbank deposit extent, land usage, and mirex
distribution adjacent to the above two reaches of creek.

The following approach to the Phase II sampling program was taken:

Phase 1 - Field Mapping.

Phase 2 - Sampling Plan Preparation.

Phase 3 - Sampling Plan Implementation.

Phases 1 and 2 have been completed and Phase 3 sampling was conducted May 10

through May 14, 1993. Results of this study are included in the Additional Remedial

Investigation Report of Middle Fork Little Beaver Creek, included herein as Volume 5,
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Appendix N of the RI Report. The following discussion describes the conduct of this

work.

2.14.2 Phase 1 Work

Work involved field mapping of the MFLBC area of interest. Specifically, the scope of

Phase 1 mapping consisted of three tasks:

1. Delineation of lateral extent cf the overbank deposits.

2. Development of base maps for the MFLBC.

3. Field mapping of sediment deposits.

A brief description of each task is presented below.

Task 1 - Lateral Extent Delineation of Overbank Deposits

The lateral extent of the MFLBC overbank deposits was evaluated during this task. The

estimation of lateral extent was based upon an investigation of documented flooding

events, as well as reviewing the flood insurance maps for the MFLBC. Aerial

photographs were used to help evaluate the outermost limits of the overbank deposits.

During the National Flood Insurance Mapping Program (FIRM), conducted in

Columbiana County (1985) and Mahoning County (1979), the FIRM contractor

developed estimations of the actual extent of the 100 year floodplain for a large portion of

the area of concern. The extent of the 100 year floodplain was calculated using

approximate methods, therefore no base flood elevations or depths are shown or

calculated on FIRM maps within these zones. No estimations were made by FIRM of the

5-year or 10-year floodplain, and ERM has not been able to locate any published

information regarding the extent of flooding in the area of interest other than the FIRM

studies. The 100-year floodplain estimate overestimates the potential overbank areas of

interest due to no 100-year floods occurring in the time period of interest (mid-60s to

date).

Task 2 - MFLBC Base Maps Development

The generation of base maps was necessary to accurately map stream sediment deposits

and the lateral extent of overbank deposits. Maps of the investigation area exist at scales

that were inadequate for the level of detail required. During this task, large-scale base
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maps of the investigation area were generated These base maps were an important tool

for mapping MFLBC sediments and the extent of the overbank deposits, and were used in

the compilation of the Additional Remedial Investigation Report: MFLBC.

Task 3 - Field Mapping

The mapping program objective was to delineate the distribution and physical

characteristics of sediment bodies within the areas targeted in the partial RI Report. The

mapping program consisted of mapping location, lateral dimensions, and thickness of

sediment bodies within the investigation area. Additionally, a description of each sediment

body was recorded in the field notebook.

The field crew started at the Site and worked downstream toward RJ Sampling Station

number 31. The crew mapped each sediment body that was encountered. The crew

measured the thickness of the loose sediments by pressing a probe through the sediments

until resistance was encountered. The length and width of each sediment body was

measured using a tape measure.

The location and general outline of the sediment body was drawn on the MFLBC base

maps, and detailed observations of the deposit (color, grain size, consistency etc.) were

noted in the field book. Also noted were observations of the flow regime of the creek,

and the general characteristics of the surrour^;ng area As a distinct part of the mapping

program, the extent of the overbank deposits identified during Task 1 was field-checked.

The information generated during the field mapping phase was used to develop the Phase

II MFLBC Sampling Plan. Collection locations for additional sediment and overbank

deposit samples were identified based on the sediment distribution maps and field

verification prepared during the Phase 1 mapping program. Results of this investigation

are presented in the Additional Remedial Investigation Report: MFLBC (Volume 5,

Appendix N of the RI Report).

2.14.3 Phase 2 - Sampling Plan Preparation

Selection of Study Areas and Analyses

The primary goal of Phase II program is to collect sufficient additional data to develop

mathematical relationships that would facilitate the future prediction of mirex distribution
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in these deposits. Following development of such relationships, they will be tested with

confirmatory sampling in order to calibrate and confirm their predictive ability.

The proposed Phase II program consisted of a focused sampling effort to be performed at

five selected areas located in the reach of creek between RI Stations 5 and 30. However,

access to three of the originally selected areas was denied by landowners. Access was

secured to one alternate study area, thus resulting in a total of three areas subsequently

sampled. Issues related to access and the number of areas to be studies was the subject of

correspondence between RNC and the Agencies over the period February 1992 through

June 1993.

The three study areas that were finally selected for this phase represent some of the

different valley shapes and land uses typical of the MFLBC The valley profiles vary from

narrow, heavily vegetated areas to very broad swampy areas. The vegetation in the

swampy areas tends to be either heavily wooded or grasslands. Land uses include vacant

wooded areas, residential grassy areas, industrial areas (e.g. gravel pits), and agricultural

areas (tilled land, grasslands, or pasture lands). The following is a description of each of

the three sampling areas selected for this study:

o Area 2 (River Mile 36.2-36.5). Adjacent to RI Station 9, represents a
grassy residential area with brush and trees near the creek. The lateral
extent overbank deposits is believed to be relatively narrow.

o Area 3 (Alternate) (River Mile 30.3-30.9). Adjacent to RI Station 15 (at
the intersection of State Route 62 and Middletown Road), representative
of relatively broad overbank deposit with heavily wooded zones. This area
is also representative of agricultural tilled lands.

o Area 5 (River Mile 21.6-22.1). Adjacent to RI Station 28 is representative
of relatively narrow, wooded and grassy overbank deposits located at the
distal edge of the study area. Based on the RI data, mirex levels at Area 5
are expected to be very low to non-detect.

Based upon the analytical information collected to date, as well as information from the

literature regarding the physical character of mirex and the nature of stream sediment

transport systems, mirex concentrations appear to exhibit a dependent relationship with

the following variables:

o Distance from source.
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o Distance (and elevation change) from the MFLBC (overbank deposits)

o Sediment grain size.

o Sediment organic carbon content.

The main objective of Phase II MFLBC is to identify if such relationships exist, and, if so,

if they can be expressed mathematically. In order to evaluate this, the following analytical

program was scheduled for each sample:

o Mirex, with photomirex and kepone added when interferences are not
encountered.

o Total organic carbon (TOC) content,

o Grain size distribution.

The overbank sample points were selected utilizing a method known as "Stratified

Systematic Sampling on an Unaligned Grid" (Gilbert, 1987) to eliminate location bias.

The surface area of the overbank material located perpendicular to a selected length of

creek was determined utilizing an AutoCAD system. The size of the individual grid was

then calculated using the following equation:

(surface area/number of samples) "^

The sampling point within each grid was determined utilizing a table of random numbers.

For consistency, the numbers were distributed among the grid blocks by starting on the

extreme northeast grid block for each area. The starting point in the random number table

was picked blindly. Numbers in the table were deemed valid if they were less than or

equal to the length of the grid block. The first valid number in the table was selected as

the x value. The next valid number in the number column was selected as the y value.

This procedure was repeated for each study area.

2.14.4 Phase 3 - Sampling Plan Implementation

Sampling activities were performed as per the procedures outlined in the Site Specific

Sampling Plan (SSSP) Section 3.4.6. and SSSP Appendix A Section 3.2 portions of the

Approved Work Plan.
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All samples were collected using stainless steel utensils. The sampling tool used depended

upon the location of the sample (e.g., above the water, at the sediment/water interface, or

below water).

Sediment Sampling

ERM utilized sampling methods designed to ensure that the greatest percentage of fines

possible were included within the retracted sample. To circumvent the problem of lost

fines, ERM targeted emergent portions of sediment bodies whenever possible. Sampling

of the emergent portions was performed with a stainless steel bucket augers.

The primary sampling device used for sampling submergent sediment bodies was a

stainless steel sludge type bucket auger. This device contained a butterfly valve, which is

closed prior to extraction from the sampling location, trapping water and sediment inside a

stainless steel sleeve. During the Sampling event in May 1993, it was discovered that a

totally undisturbed sample could be more efficiently collected from the MFLBC sediments

by inserting just the inner sleeve of the sampling device into the sediments to a depth of 6

inches. An excavation was made beside the sleeve to its base, and a hand was then placed

on the top and bottom of the sample, prior to removal from the sediment body. Approval

for this modification to the Phase II Sampling Plan was secured on May 14, 1993, from

the Agencies.

Sediment samples were collected from discrete sediment bodies. For each sample, a

composite was generated by collecting sediment from three locations within the sediment

body. Samples were collected using approved sampling equipment and collection

protocols.

Overbank Deposit Sampling

Overbank deposit samples were collected from a depth of 0-6 inches, using a properly

decontaminated bucket auger. The soil was placed into a properly decontaminated

stainless mixing bowl and homogenized, using a properly decontaminated mixing utensil.

The soil was then placed into the appropriate sample jar.

The main objective of the overbank sampling program was to better understand the lateral

extent of mirex. In addition to surface samples, at five locations, a sample was also
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collected from the 6-12 inch horizon and analyzed for mirex, photomirex, kepone, TOC,

and grain size.

The areal and topographic location of each sample collection point was surveyed.

Previous RI studies in these areas have not included collection of TOC and grain size

distribution information. Therefore, previous data will be used primarily for purposes of

comparison with regard to the relationships developed for mirex concentration versus

distance from source in the case of sediments, and distance and elevation difference from

the creek in the case of overbank deposits. During surveying activities associated with the

proposed sampling, previous sampling locations at the Area 2 were relocated based upon

previous survey data. After relocation by the surveying firm, a sample was collected from

0-6 inches from each of the previous Area 2 sampling locations and analyzed for TOC and

grain size.

The auger hole was backfilled with the surrounding natural material. Sample collection

points were marked with wooden stakes, and were surveyed by professional surveyors

prior to sample collection.

A total of 76 samples plus QA/QC samples were collected for analysis during this

program. Of these samples, 11 samples (plus QA/QC samples) were collected from

locations in the MFLBC stream sediments, and 65 samples (plus QA/QC samples) were

located within the 100 year floodpioin.

Characterization of the Vegetative Profile

At each study area, a general description of the vegetative profile of the area was

recorded. At each sampling point the ground cover, soil color, texture, and moisture

content were described.

2.14.5 Sample Identification

Samples collected were designated in accordance with the Approved Work Plan.

Specifically, "RNS" (Ruetgers-Nease, Salem) designated the Site code; the matrix code

"SD" designated the sample as a sediment sample. The matrix code "SS" (Surface Soil)

designated the sample as overbank deposit material. The sample number also reflected the

RI MFLBC sample station number located nearest to the sampling point. Since the

collection depths of all of the samples were 0 to 6 inches (except for the five vertical
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profile samples at Area 2) and there were multiple samples collected near the RI stations,

the depth codes were used for the sample numbers. The 0 to 6 inch sample from the five

vertical profile samples was designated with a different sample number than the

corresponding 6 to 12 inches sample to avoid confusion.

Samples collected for QA/QC purposes were collected following protocol as stated in

QAPP Section 6.7.1 of the Approved Work Plan (ERM, 1990).

2.14.6 Summary of Work to Date

As described in Section 2.14.3, a Phase II Sampling Plan was prepared for additional

investigations at the MFLBC and submitted to USEPA and OEPA on October 2, 1992.

The Sampling Plan was subsequently revised following USEPA/OEPA correspondence

dated January 14, and January 28, 1993, and resubmitted on February 4, 1993. USEPA

and UEPA (the Agencies) approved the revised MFLBC Phase II Sampling Plan for three

of the original five sampling areas in a letter dated May 8, 1993.

The MFLBC Phase II fieldwork was conducted by ERM-Midwest (ERM) in May 1993

ERM subsequently prepared statistical analyses of the data.

In July 1993, RNC submitted this RI Report which was complete apart from the MFLBC

Phase II Sampling, *he results of which were not . liable at that time. Based on a review

of the July 1993 RI Report, the Agencies requested three additional fieldwork

investigations related to the MFLBC, as follows:

1. A field survey of the MFLBC to assess the presence of habitat potentially
suitable for the federally endangered Indiana Bat;

2. A field survey of habitat types and biota to provide descriptions of the
dominant physical and vegetative features of the MFLBC, its riparian zone,
and associated wetlands; and

3. Additional wetland soil and sediment sampling within a discrete portion of
the MFLBC, known as Egypt Swamp.

All of these investigations were undertaken during the Fall of 1993 and factual reports

were subsequently submitted to the Agencies (ENVIRON, 1994a & b. Eastern States,

1993).
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A combined report on these activities (Additional Remedial Investigation Report:

MFLBC) was submitted to the Agencies on August 18, 1994 (Colder and ENVIRON,

1994), and is currently being revised. The purpose of this report is to summarize and

integrate the results of the various investigations of the MFLBC described above.

2.15 Site Surface Drainageways

2.15.1 Procedures for Site Surface Drainageways

The scope of the Site surface drainage evaluation called for in the RI Work Plan focused

exclusively on evaluation of the Feeder Creek System The Feeder Creek system drains

most of the Site, including the former facility production area, neutralization ponds, and

the exclusion areas. \s presented in the RI Work Plan (Table WP 7-3 and WP Figure 7-

4), four surface water and seven sediment grab samples were collected from drainage

areas on-site, the Feeder Creek and the swale draining the Crane-Deming Swamp (Figure

2-17 of this report). During performance of RI field activities, two surface water and

sediment sampling locations, one each on the southeast and northwest outlets of the North

Marsh area, were added to the Site surface drainageway evaluation program. In

accordance with the work plan, all samples were analyzed in accordance with Schedule A

which comprises CLP organics plus a library search for forty additional compounds plus

mirex, photomirex, and kepone along with DPS.

Four surface water samples were collected on April 22, 1990 in the Feeder Creek

drainageway. Locations RNS-SW-55, RNS- SW-57, RNS-SW-58, and RNS-SW-59

coincide with subsequent sediment sampling locations RNS-SD 55, RNS-SD-57, RNS-

SW-58, and RNS-SW-59, respectively, as shown on Figure 2-17 and approved in the RI

Work Plan.

Surface water samples were collected in order proceeding from the farthest downstream

location to upstream locations, as described in the RI Work Plan, using a dedicated glass

jar, rinsed with stream water, to transfer water to appropriate sample containers. Stream
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velocity and flow characteristics, pH, conductivity, dissolved oxygen, and temperature

were noted at each sampling location.

Seven sediment samples, RNS-SD-55 through RNS-SD-59 (FC-1 through FC-7) were

collected on November 16 and 17, 1992 at the approximate locations where surface water

samples had been collected in April 1990.

Sediment samples were collected from below the water surface using a stainless scoop and

placed in a bowl to describe sample appearance and take HNu/OVA readings. Although

the work plan states that VOCs were to be collected directly into the appropriate bottles

and that the remaining sample aliquot was to be placed in a stainless steel bowl,

thoroughly homogenized and placed into the appropriate bottleware, no mention of

specific sampling procedures are mentioned in the field notes.

2.15.2 Deviations from the RI Work Plan:

The RI Work Plan states that surface water samples will be collected directly into

appropriate sample containers or into a long-handled polyethylene grab sampler; however,

as described above, during sampling surface water was collected using a dedicated glass

jar and transferred to appropriate sample containers.

2.15.3 Resampling

Surface water sample SW-57 was resampled on 4/22/90 for pesticide/PCBs and

Mirex/Photomirex/Kepone after the original sample bottles for these analytes were

broken.
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Table 2-1
Ruetgers-Nease, Salem RI/FS

EM-31D Survey
Background

STATION *

B-143

8-148

8-153

B-158

B-163

B-168

B-173

B-178

B-183

B-188

B-193

B-1S8

B-203

B-208

B-213

B-216

B-223

B-228

B-233

B-238

B-243

B-24«

B-253

B-258

B-263

B-268

B-273

B-278

B-283

B-2S8

HORIZONTAL

DIPOLE

mS/m

1074

10.56

9.96

10.08

9.66

10.08

9.18

9.30

9.36

9.00

9.12

9.18

9.24

9.36

9.42

8.94

9.90

9.90

9.42

10.56

10.38

9.90

9.90

9.96

9.42

816

8.82

9.06

9.30

8.94

VERTICAL

DIPOLE

mS/m

1662

1656

16.32

1656

15.96

1620

15.48

15.54

T548

15 78

15.42

15.66

15.66

15.72

1566

15.66

15.90

16.14

15.96

16.02

15.66

15.48

15.72

16.86

16.74

16.62

16.68

15.30

15.36

15.30

STATION *

B-293

B-296

B-303

B-308

B-313

B-318

B-232

B-328

B-333

B-338

B-343

B-348

B-353

B-358

B-363

B-368

B-373

B-378

6-383

B-388

B-393

B-398

B-403

B-408

B-413

B-418

B-423

B-428

B-433

B-438

B-443

HORIZONTAL

DIPOLE

mS/m

9.60

9 06

9 30

12 54

7 92

8.28

9 24

894

8 40

8 34

942

822

8.76

918

9 00

7.08

9.60

9 54

8.40

822

a. 70
9.66

8.46

7.38

8.22

9.54

7.92

7.86

9.36

8.46

576

VERTICAL

DIPOLE

mS/m

16 56

16 62

1632

15 30

15.78

15.12

14.94

15.06

14.88

15.78

15.60

14.22

15.36

14.52

14.46

13.68

14.22

15.66

15.72

15.66

15.30

14.80

14.58

14.10

14.28

13.98

14.64

14.88

13.98

14.40

14.04

mS/m « m*iStem«fVmeter

From Datalogger
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Table 2-2
Ruetgers-Nease, Salem RI/FS

EM-31D Survey
Exclusion Area - A

STATION #

N-0

N-5

N-10
N-15
N-20
N-25

N-30
N-35
N-40

N-45
N-50
N-55
N-60
N-65
N-70

N-75
N-80
N-85
N-90
N-95

N-100
N-105
N-110
N-115
N-120
N-125
N-130
N-135
N-140
N-145

HORIZONTAL
DIPOLE

mS/m
13.00
12.06
14.16
14.64
13.74

13.20

13.68

12.60
11.70
11.94

11.22
12.42
10.74
10.68
10.80

12.00
11.82
12.18

12.42
13.20
13.92
15.06
13.56
15.06
12.54

13.80
13.92
13.92
14.76
15.00

VERTICAL
DIPOLE

mS/m
23.16
21.18
23.64
21.78
20.70
20.94

22.26
21.42
20.40
19.20
20.16
19.38
2040
20.52
21.42

21.36
21.30
20.40

21.42
24.24
25.44
26.04
25.50
26.46

25.02
26.70
25.68
26.58
27.96
25.80

STATION #

N-150
N-155
N-160
N-165
N-170
N-175
N-180

N-185
N-190
N-195
N-200
N-205
N-210
N-215
N-220

N-225
N-230
N-235
N-240
N-245
N-250
N-255
N-260
N-265
N-270
N-275
N-280
N-285
N-290
N-295

N-300

HORIZONTAL
DIPOLE

mS/m
16.56
16.32
16.74
17.04
16.74

17.22

17.22
16.68
15.90
15.06
14.58
14.58
13.50
11.34

12.48

10.08
12.66
10.50
12.06
10.68
12.36
12.48
14.46
12.54

12.96
12.30
12.18
13.56

11.82
12.72

12.12

VERTICAL
DIPOLE
mS/m

25.80
29.00
29.00
28.60
29.20
29.20
29.60

29.20
27.60
28.56
27.96
27.90
26.82
23.40
24.36

22.98
22.10
20.94

21.60
20.94
21.36
21.84
22.14
21.30

20.82
20.40
19.68
1b.92
20.22
20.70

19.98

mS/m - mlllSi«m«n/m«ter
Station toction* are shown in Figure 2-3

From Datalogger
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Table 2-2 (continued)

Ruetgers-Nease, Salem RI/FS

EM-31D Survey

Exclusion Area - A

STATION #

W-0

W-5

W-10

W-15

W-20

W-25

W-30

W-35

W-40

W-45

W-50

W-55

W-60

W-65

W-70

W-75

W-80

W-85

W-90

W-95

W-100

W-105

W-110

W-115

W-120

W-125

W-130

W-135

W-140

W-145

W-150

W-155

W-160

W-165

W-170

W-175

W-180

W-185

W-190

W-195

W-200

W-205

W-210

W-215

W-220

HORIZONTAL

DIPOLE

mSIm

13.14

14.28

13.80

13.74

13.98

15.36

15.00

14.22

15.00

15.30

11.40

15.90

13.50

15.36

14.76

16.68

15.36

15.48

17.16

18.84

17.52

16.80

15.70

18.12

17.88

17.28

19.86

23.22

20.58

17.94

16.98

19.14

19.08

18.12

17.46

17.82

16.74

17.22

16.80

15.42

14.94

15.00

14.46

14.58

14.34

VERTICAL

DIPOLE

mS/m

20.70

21.18

20.94

21.30

21.84

23.70

23.22

24.18

24.18

23.22

23.34

23.40

22.74

24.66

24.96

26.64

25.62

25.56

26.16

28.20

28.26

29.16

28.98

27.20

27.80

29.00

29.40

30.60

28.20

26.80

28.00

28.00

28.00

27.80

29.22

29.04

27.30

27.18

28.14

26.70

27.00

26.46

25.56

24.30

24.42

STATION #

W-225

W-230

W-235

W-240

W-245

W-250

W-255

W-260

W-265

W-270

W-275

W-280

W-285

W-290

W-295

W-300

W-305

W-310

W-315

W-320

W-325

W-330

W-335

W-340

W-345

W-350

W-355

W-360

W-365

W-370

W-375

W-380

W-385

W-390

W-395

W-400

W-405

W-410

W-415

W-420

W-425

W-430

W-435

W-440

W-445

W-450

HORIZONTAL

DIPOLE

mS/m

16.62

17.7

14.7

13.74

13.74

14.04

14.34

14.04

13.92

13.32

13.38

13.68

14.82

16.74

24.48

40.40

40.60

28.08

25.38

52.98

25.02

20.82

18.00

24.36

22.68

24.90

24.54

24.06

21.36

22.74

35.40

53.60

50.80

55.20

24.66

19.02

18.48

16.92

13.98

14.52

12.24

14.28

16.14

19.38

16.98

16.98

VERTICAL

DIPOLE

mS/m

26.64

27.30

23.76

23.22

22.56

22.56

22.68

21.96

21.79

22.32

23.16

23.52

25.86

22.98

14.48

4.32

2.28

10.68

33.20

38.60

36.20

33.60

33.20

39.40

41.60

45.80

50.00

53.80

29.34

8.46

36.80

68.60

54.20

28.62

-8.46

5.82

38.20

31.40

25.20

25.68

23.16

24.66

27.42

27.60

34.00

25.80

mS/m - milliSiemen/meter

mtl_d:\projects\933-6154\ri\tables\lbl2-2c.wkl
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Table 2-3
Ruetgers-Nease, Salem RI/FS

EM-34 Survey
HORIZONTAL

DIPOLE

STATION #

S-129

S-130

S-131

S-132

S-133

S-134

S-135

S-136

S-137

S-138

S-139

S-140

S-141

S-142

S-143

S-144

S-145

S-146

S-147

S-148

S-149

S-150

S-151

S-152

S-153

S-154

S-155

S-156

S-157

S-158

S-159

S-160

S-181

S-162

S-163

S-164

S-165

S-180

1 0 meter

mS/m

14 0

120

160

18.0

32.0

28.0

200

26.0

31.0

40.0

320

370

280

30.0

280

32.0

30.0

260

24.0

24.0

24.0

18.0

10.5

13.5

14.0

11.0

120

17.0

16.0

17.0

145

17.0

14.0

14.0

17.5

165

13.0

15.0

20 meter

mS/m

56.0

52.0

545.0

65.0

58.0

8.0

46.0

720

77.0

50.0

71.0

54.0

32.0

38.0

32.0

34.0

32.0

27.0

25.0

25.0

20.0

32.0

12.0

14.3

13.0

13.5

13.5

17.0

17.0

18.0

10.0

15.0

15.2

15.0

16.0

17.0

13.0

14.5

40 meter

mS/m

300.0

270.0

220.0

300.0

300.0

150.0

300.0

300.0

300.0

145.0

300.0

120.0

110.0

400

70.0

70.0

60.0

40.0

nc

50.0

50.0

50.0

15.0

15.0

15.0

17.0

17.0

17.5

20.0

16.5

20.0

18.0

18.0

17.0

17.0

16.5

12.0

14.5

Background

Station*

B-143

B-243

B-343

B-443

10 meter

mS/m

14.0

13.5

12.8

130

20 meter

mS/m

16.0

15.5

15.5

14.9

40 meter

mS/m

17.0

17.0

14.0

20.0

STATION #

S-16V

S-168

S-169

S-170

S-171

S-172

S-173

S-174

S-175

S-176

S-177

S-178

S-179

S-180

S-181

S-182

S-163

S-184

S-185

S-186

S-187

S-188

S-189

S-100

s-iei
S-192

S-193

S-194

S-185

5-186

S-197

S-168

S-199

S-200

S-201

S-202

S-203

S-204

S-205

10 meter

mS/m

11.0

9.5

8.5

5 5

9.0

105

10 0

9 0

7.4

78

7.9

100

14 0

13.5

135

13.0

12.0

1 j.O

100

160

16.0

14.0

17.0

17.0

185

19.0

19.0

17.0

17.0

19.0

17.0

19.0

16.0

13.0

21.0

20.5

18.0

18.0

17.0

20 meter

mS/m

13 0

11.0

11.3

5.5

10.5

150

12 0

11.5

8 8

9 4

100

11.0

15.3

15 5

15.0

13.5

14.3

14 0

13.5

18.5

160

17.0

20.0

20.0

200

20.0

19.0

130

175

17.5

16.0

17.0

16.0

15.0

18.5

19.5

19.5

17.5

17.2

40 mater

mS/m

15.0

14.5

12.0

10.5

16.0

13.3

15.0

14.0

13.0

12.0

150

15.0

15.0

16.0

16.5

15.0

15.0

15.0

40.0

26.0

15.0

18.0

25.0

22.0

22.0

25.0

14.0

nc

19.0

19.0

17.5

17.0

18.5

17.5

20.0

18.0

17.5

20.5

22.0

mS/m <e milliSiemen/meter

nc = Not Completed Due to Obstruction
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Table 2-4A
Vonttor Well Specifications: Previous RNC Monitoring Wells

Ruetgers-Nease Corporation, Nease Site, Salem, Ohio

MW

*31
r»rt

'.'A

•A
55
36
37
SB
S9
310
311
312
313
314
313
31 0
317
318
310
m

02
03
04
OS
06
07
08
DO
010
Oil
012
013
014
015
018
017

Aquifer
Zone
33
S3
S3
32
NA
31
31
31
Si
81
31
32
S2
S3
S3
34
34
32
35

MKS
MKS
MKS
MKS
MKS
MKS
MKS
MKS

VUPHSZ
37

MKS
MKS

VUPHSZ
CCZ
MKS
TS

MKS

Ground
Surface
Elev.

1172.00
1167.70
1167.50
1170.40
1205.60
1188.70
1181.30
1100.30
1108.00
1201.20
1108.40
1180.20
1168.70
1138.80
1137.30
1137.30
1137.40
1184.00
1151.80
1108.40
1180.60
1167.50
1170.70
1211.60
1189.10
1158.80
1157.50
1137.50
1160.80
1182.60
1180.40
1182.30
1163.20
1161.60
1146.80
1180.70

Top
Gating
Et«v.

1175.50
1170.06
1160.31
1181.18
1206.51
1101.00
1183.34
1102.12
1200.76
1203.08
1107.06
1182.05
1168.04
1158.70
1156.07
1130.28
1157.14
1187.03
1154.18
1200.26
1162.88
1160.58
1 1 81 .05
1214.48
1101.12
1158.72
1157.48
1130.10
1183.18
1184.47
1182.56
1184.07
1165.06
1164.12
1140.00
1161.33

Total
Depth

37'
13.3'
20'
IS-
IS'

14.0'
12.0'
15.0'
24.0'
21.5'
16'

12.8'
0.6'
14.5'
23.0'
32'

20.4'
20.0'
33'

52.5'
54'

34.5^
44.3'
68.5'
25'

31.2'
37.7'
72.5'
102.0'

62'
52.8'
112.0'
142.0'
55.5^
164.0'
la-

s' Steel
Rlter

Length
20.80'
10.30'
16.34'
13.78'
10.88'
10.05'
6.67'
0.60'
22.30'
18.10'
12.75'
0.8'
8.74'
0.01 '
16.04
28.63'
23.30'
14.02'
31.38'
48.07'
51.01'
30.45'
40.7'
85.5'

21.06'
25.45'
31.04'
68.43'
05.62'
57.02'
40.24'
107.70'
114.53'
47.35'
140.37'
0.63'

Permanent Catlnq
4" Steel
Casing
Length

-
-
•
-
-
-
•
-
-
-
-
-
-
-
-
•
-
-
-
-
-
•
-
-
-
-
-
-
•

10'
20'

81.8'
-
-
•
-

6' Steel
Casing
Length

-
-
•
-
-
-
-
-
-
-
-
•
-
-
-
-
-
-
-
-
-
•
-
-
-
•
-
•
•
•
-

10.3'
64.5'
11.5'

-
-

r Steel
Screen
Length

5'
5'
5'
5'
3'
5'
5'
5'
5'
5'
5'
5'
5'
3'
3'
3'
5'
5'
5'
5'
5'
5'
5'
5'
51

5'
5'
5'
5'
5'
5'
5'
30'
10'
25'
y

Slot
Size
10
10
10
10
10
10
10
10
10
10

10
10
10
10

10
10
10

10
10
10
10
10
10
10
10
10
10
10
10

10

10

10

10
10
10
10

2* Steel
Screen
Depth
27-37'
8-13'

14.5-10.3'
12-17'
8-13'

8.3-13.3'
4.5-0.5'
8-t3'
18-23'
16-21'
11-16'

7.77-12.77'
4.54-0.54'

0.11-14.11'
17.36-22.56'
26.63-31.63'
23.8-28.8'

13-18'
20-34'
46-51'
48-53'

28.5-33.5'
38.5-43.5'
82.5-87.5'

19-24'
25.72-30.72'
32.01 -37.01'
66.58-71.58'

03.6-101'
S6-«1'
47-52'

105-110'
112-142'

42.25-54.5'
138-163'

0-14'

Sandpack
Thickness

10'
7'

6.5'
7.75'
6.3'

6.25'
6.5'
6.5'
10'
1V

6.75'
9.2'
8.1'
7.0'
6'
V

6.41

8'
7'

8.5'

8.5'

7.5'

9'

10.5'
8'

6.5'

6.7'

11.5'
10.5'

11.8'
9.3'

10.5'
40.5'
13.5'
34'

7'

Sandpack
Depth
27-37'
13.5-6'

13.5-20'
10.23-18'
6.7-13.0'
7.75-14.0'
3.5-10.0'
6.5-13.0'

14-24'
10-21'

9.25-16'
3.6-12.8'
1.5-9.6'

7.5-14.5'
17-23'
23-32'

23-29.4'
12-20'
34-27'

44-52.5'
45.5-54'
27-34.5'

35.S-44.5'
78.0-88.5'

1 7-25'
24.7-31.2'
31.0-37.7'
81.0-72.5'
91.5-102'
502-62.0'
43.3-52. 81

101.5-112.0
101.5-142'
42-55.5'
130 164'

14-7'

Saal
Thickness

1'
r
1'

1.17'
1.1'

0.25'
0.5'
0.5'
r
r

1.08'
i.r
0.3'
V
V
V

0.5'
r
3'
V

1.5'
V
r
r
r

1.7'
2'
4'

0'
2.7'
1.8'
5.5'
2'
2'

1.5'
y

Seal
Depth
26-27'

6-5'
13.5-12.5'

10.25-9.08'
6.7-5.6'
7.75-8.0'
3.5-3.0'
6.5-6.0'
14-13'
10-9'

9.25-8.17'
, 3.6-2.5'

1.2-1.5'
6.5-7.5'
17-16'
23-22'

23-22.5'
12-11'
27-24'
44-43'

45.5-44.0'
27-26'

33.5-34.5'
78-77'
17-16'

24.7-23.0'
31-29'
61-57'

-
50.2-47.5'
43.3-41.5'
101.5-96'

42-40'
101.5-99.5'
130-128.5'

7-5'

Grout
Depth
0-28'
0-5'

0-12.5'
0-9.08'
0-5.8'
0-8.0'
0-3.0'
0-6'
0-13'
0-9'

0-8.17'
0-2.51

0-1.2'
0-6.5'
0-16'
0-22'

0-22.5'
0-1 V
0-24'
0-43'
0-44'
0-26'

0-34.5'
0-77'
0-16'
0-23'
0-29'
0-57'

0-91.5'
0-47.5'
0-41.5'
0-96.0'
0-99.5'
0-40.0'
0-128.5

0-5'

Driller
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Layne
ATEC
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Empire
Layne
Layne
Layne
ATEC

Well
Completion

Date
10/29/82
10/29/82
1 0/30/82
10/30/82
11/01/82
10/30/82
10/31/82
10/31/82
10/31/82
11/01/82
11/01/82
09/20/83
09/20/83
09/21/83
09/21/83
08/21/83

2/84
07/24/84
03/05/86
10/29/82
11/01/82
10/31/82
10/30/82
11/02/32
10/30/82
10/03/83
1 0/04/83
1 0/06/83

2/84
2/84
2/84
3/84

07/30/84
08/01/84
08/01/84
03/06/86

Aquifer Zone Abbreviation*
31 through 87 • Sands 1 through 7
WS - Washlnglonvnie Shale
MKS - Middle Ktttannlng Sandstone

VL\PHSZ - Vanport Llme»tone\Putnam Hill Shale Zone
CCZ - Clarion Coal Zone
TS • Ttonesta Sandstone

Monitor Well
S1-S19 « 01-017 m Previous RNC Monitoring Well
A through L Wells (I.e. AS, BS, CUBA, etc.) =
RI/FS Monitoring Well Clsuter Well
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Table 2-4B
Monitor Well Specifications: RI/FS Monitoring Well Cluster Wells

Nease Site, Salem, Ohio

Monitor
Well

AS
AUB
BS
CS
CUB
CLB
DVF2
OVF3
DLB
EVF1
EVF2
EVF3
EVF4
ELB
FVF3
TVF4
FVF6
FLB
GUB
HS
HVF1
HUB
IS
I-SHALE
IUB
ILB
JVF2
JVF3
JVF4
JLB
KVF2
KVF4
KLB
LVF1
LVF2
LLB

Aquifer
Zone

S1
MKS
S1
S1

MKS
VL\PHSZ

S4
S5

VL\PHSZ
S3
S4
S5
S6

VLVHSZ
S5
S6
S7

VLVHSZ
MKS
S2
S3

MKS
S1

WS
MKS

VL\PHSZ
S4
S5
S6

VLVHSZ
S4
S6

VLVHSZ
S3
S4

VLVHSZ

Ground
Surface

Etev.
1193.90
1194.10
1196.20
1189.60
1189.00
1189.50
1137.10
1137.00
1137.00
1146.80
1147.00
1146.90
1146.90
1146.30
1160.40
1161.10
1160.80
1160.70
1156.70
1169.70
1169.40
1170.00
1208.05
1207.75
1207.95
1207.45
1143.30
1145.10
1145.10
1144.30
1135.70
1136.00
1136.70
1169.00
1168.00
1168.40

Top
Casing
Etev.
1195.31
1196.31
1198.23
1191.85
1192.00
1191.80
1140.23
1139.53
1140.52
1149.10
1149.47
1149.66
1148.52
1148.84
1162.74
1163.46
1163.18
1163.48
1158.97
1172.14
1172.42
1172.04
1210.01
1209.96
1210.16
1210.01
1146.71
1147.45
1147.81
1146.81
1137.41
1139.68
1140.99
1171.83
1170.20
1170.61

Total
Depth
(Ft.)
21.0
58.5
20.5
24.0
56.5
126.6
17.0
29.0
63.0
13.0
31.0
50.0
52.0
92.5
53.5
69.0
94.3
130.0
48.0
14.0
24.0
46.5
28.0
45.0
74.5
150.0
17.0
32.0
48.0
79.0
17.0
46.0
70.5
22.0
45.0
101.0

2"S.S.
Riser

Length
10.4
30.0
10.5
13.7
45.0
112.3
7.5
24.5
51.3
8.3

21.0
33.8
47.5
81.5
43.4
58.4
84.7
119.9
36.3
8.4
19.0
36.0
10.0
34.7
64.5
130.0
13.0
21.0
36.4
66.5
6.7
37.7
58.3
16.8
35.2
89.2

2" PVC
Riser

Length
.

16.91
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

8.06
-
.

6.56
-
-
-
-
-
-
-
-
-
-

Permanent Casing
5" PVC
Casing
Length

-
-
-
-
-
-
.
-
-
-
.

28.0
-

71.5
36.0
52.5

-
96.5

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

6" PVC
Casing
Length

-
-
-
-
-

105.1
-
-

46.5
-
-
-
-

60.0
-
-
-
-
-
-
-

300
-
-

60.0
116.5

-
18.0

-
53.0

-
-
-
.
-

ro.o

8" Steel
Casing
Length

-
-
-
-

40.0
39.5

-
-
-
-
-

18.0
-
-
-

35.0
52.5
79.5
31.9

-
17.0

-
-

31.0
31.0
49.0

-
-
-

28.9
-
-

43.0
-
.
-

10" PVC
Casing
Length
.

43.5
-
.
-
-
-

19.0
19.0

-
15.0
.

20.0
20.0

- •
.

38.0
.
-
-

14.0
17.0

-
-
-

50.0
-
-
.

18.5
.

28.0
30.0
.
-
-

10" Steel
Casing
Length

-
-
-
.
-
-
-
-
.
.
.
-
-
.
-
-
.

85.0
-
.
.
-
-
-
-
-
-
-

29.0
-
-
-
-
.

24.0
46.0

14" Steel
Casing
Length

-
-
-
.
.
.
.
-
-
-
.
.
.
.
-
.
-

47.0
.
-
-
.
-
.
.
-
.
.
.
.
-
.
.
.
-
-

16" Steel
Casing
Lenqtli
.
.
.
.
-
-
.
,
.
.
.
-
-
.
.
.
.

34.0
.
.
.
.
.
_
_
.
.
_

23.0
.

_

.

-

_

.

24.0
mtl_d:VprajK*»\033-ai S4\h.ipM«blm\tbl2-4B.WBF
Aquifer Zone Abbreviations

S1 through S7 = Sands 1 through 7
WS « Washlngtonvllle Shale
MKS - Middle Klttanlng Sandstone

Note: AH lengths In Feet.

VLVHbZ » Vanport LlmestoneVutnam Hill Shale Zone
CCZ - Clarion Coal Zone
TS « Tfonesta Sandstone

Monitor Well
S1-S19 4 D1-D17 = Previous RNC Monitoring Well
A through L Wells (I.e. AS, BS, CUBA, etc.) =
RI/FS Monitoring Well Cluste'. Well



Tabto 2-4B
Monitor Wen Specifications: RI/FS Monitoring Well Cluster Wells

Nease Site, Salem, Ohio

Monitor
Well

AS
AUB
BS
CS
CUB
CLB
DVF2
DVF3
DLB
EVF1
EVF2
EVF3
EVF4
ELB
FVF3
FVF4
FVF6
FLB
GUB
HS
HVF1
HUB
IS
I-SHALE
IUB
ILB
JVF2
JVF3
JVF4
JLB
KVF2
KVF4
KLB
LVF1
LVF2
LIB

2"S.S.
Scroon
Length

10.0
10.0
10.0
10.0
10.0
10.0
10.0
5.0
10.0
5.0
10.0
10.0
5.0
10.0
10.0
10.0
10.0
10.0
10.0
5.0
5.0
10.0
10.0
10.0
10.0
10.0
5.0
10.0
10.0
10.0
10.0
10.0
10.0
5.0
10.0
10.0

Slot
Size
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

2" Steel
Screen
Depth

9.0-19.0
45.0-55.0
8.6-18.6
11.7-21.7
42.0-52.0

110.0-120.0
4.5-14.5
22.0-27.0
49.0-59.0
6.0-11.0
19.0-29.0
31.0-41.0
45.0-50.0
79.0-89.0
41.0-51.0
56.5-66.5
82.3-92.3

117.5-127.5
34.0-44.0
6.0-11.0
16.0-21.0
34.0-44.0
16.0-26.0
32.5-42.5
62.0-72.0

134.0-144.0
15.0-20.0
20.0-30.0
36.0-46.0
64.0-74.0
5.0-15.0
30.0-40.0
54.0-64.0
15.0-20.0
33.0-43.0
87.0-97.0

Sandpack
Thickness

(Ft)
14.0
14.3
13.5
14.6
15.7
13.0
13.5
9.0
16.0
8.5
14.0
14.0
9.0
14.5
18.0
15.0
14.3
15.0
15.0
9.0
8.0
18.0
13.0
13.6
14.5
14.9
9.0
13.5
14.0
17.0
14.0
13.0
19.0
9.0
14.0
16.0

Sandpack
Depth
(Ft)

7.0-21 .0
44.25-58.5
7.0-20.5
9.4-24.0
40.8-56.5

109.0-122.0
3.5-17.0
20.0-29.0
43.0-63.0
4.5-13.0
17.0-31.0
29.5-43.5
43.0-52.0
78.0-92.5
37.0-55.0
54.0-69.0
80.0-94.3

115.0-130.0
33.0-48.0
5.0-14.0
15.0-23.0
32.0-50.0
15.0-28.0
31.4-45.0
60.0-74.5

131.8-146.7
8.0-17.0
18.5-32.0
34.0-48.0
62.0-79.0
3.0-17.0
29.0-42.0
51.5-70.5
13.0-22.0
31 .0-45.0
85.0-101.0

Seal
Thickness

(Ft)
3.0
2.05
2.0
3.6
3.3
2.4
1.5
1.5
2.0
2.0
3.0
3.5
5.0
5.0
3.0
3.0
7.0
6.0
2.0
2.0
2.0
2.0
3.0
3.2
2.5
3.4
3.0
3.0
2.0
4.0
1.0
3.0
3.3
2.0
5.0
3.0

Seal
Depth
(Ft)

4.0-7.0
42.2-44.25

5.0-7.0
5.8-9.4

37.5-40.8
106.6-109.0

2.0-3.5
18.5-20.0
45.0-47.0
2.5-4.5

14.0-17.0
26.0-29.5
38.0-43.0
72.0-77.0
34.0-37.0
51.0-54.0
73.0-80.0

109.0-115.0
31 .0-33.0
3.0-5.0

13.0-15.0
30.0-32.0
12.0-15.0
28.2-31.4
57.5-60.0

128.4-131.0
5.0-8.0

15.5-18.5
32.0-34.0
58.0-62.0
2.0-3.0

26.0-29.0
48.2-51 .5
11.0-13.0
26.0-31 .0
82.0-85.0

Grout
Depth
(Ft)

0-4.0
0-42.2
0-5.0
0-5.8

0-37.5
0-106.6
0-2.0

0-18.5
0-45.0
0-2.5

0-14.0
0-26.0
0-38.0
0-72.0
0-34.0
0-51.0
0-73.0
0-109.0
0-31.0
0-3.0

0-13.0
0-30.0
0-12.0
0-28.2
0-57.5
0-128.4
0-5.0
0-15.5
0-32.0
0-58.0
0-2.0
0-26.0
0-48.2
0-11.0
0-26.0
0-82.0

Driller

Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes
Mathes

Wei1

Completion
Date

6/5/90
6/16/90
6/2/90
6/28/90
7/10/90
8/7/90
7/1/90

7/13/90
7/15/90
5/3/90

7/18/90
10/2/91
5/9/90
9/25/91
10/19/91
10/19/91
7/27/90
10/20/91
6/29/90
6/19/90
9/8/91
9/10/91
5/2/90
5/9/90
5/17/90
6/11/90
6/13/90
6/17/90
9/22/91
9/20/91
5/17/90
5/23/90
6/1 8/90
9/11/91
9/16/91
9/1 6/91

mtl_d:̂ praj»ct»\933-61M\ri.rpmabl«\ibl -4B.WB1
Aquifer Zone Abbreviations Monitor Well

S1 through S7 = Sands 1 through 7 VLNPHSZ • Vanport Llmestone\Putnam Hill Shale Zone S1-S19 & D1-D17 = Previous RNC M
WS = Washlngtonville Shale CCZ - Clarion Coal Zone A through L Wells (I.e. AS, BS, CUBA
MKS = Middle Kittaning Sandstone TS « Tlonesta Sandstone RI/FS Monitoring Well Cluster Well



TABLE 2-4C

MONfTOBJNO WELL DESCRIPTIONS: SUMMARY

NEASESTTE

SALEM. OHIO

Monitor

W«ll

Si

S3

S3

S4

ss
ss
S7

sa
ss

S10

S11

S12

513

S14

S16

S16

S17

sie
sie

Ground

Surlac*

Elevation

ust

1172.80

11«7.70

1167.60

1178.40

1205.60

1168.70

1181.30

1180.30

1196.80

1201.20

1186.40

1180.20

1166.70

iise.so
1167.30

1157.30

1167.40

1184.80

1151.80

Topol
CM ing

Elevation

MSL

1176.68

1170.06

116S.31

1181.18

1206.61

1181.08

1183.34

1182.12

1200.76

12O3.08

1187.86

1182-05

1164.84

11&8.70

1166.87

11SS.2*

1157.14

1187.05

11&4.18

Screened

Interval

BOS

27-37

6-13

14.6-1S.5

12-17

8-13

8.6-13.6

4.6-8.5

8-13

18-23

16-21

11-16

7.8-12.8

4.5-8.5

8.1-14.1

17.6-22.6

2«.6-31.6

23.8-28.8

13-18

28-34

Sand

Pact Section

DeptH

BOS

27-37

6-13.6

13.6-20

10.26-18

6.7-13

7.76-14

3.6-10

6.6-13

14-S4

10-21

8.26-16

3.6-12.8

1.6-8.6

7.6-14.5

17-23

23-32

23-28.4

12-20

3* -27

Primary Strata

Wtthln Screened

Section

Hard rock or eand 4 day

Blue-aray, eandy-alfty day

Blue-grey, elhy day

Gray »lrty day w/tand

Qray-brown, tandy, affty-ctay w/kon

Blu«-0ray »andy day

EUu*-gray tandy day to brown day aand

Qray aandy day

Blua-gray candy day, «and«ton« (nwrtxd

BJuj-jcay tiny day w/ooal 4 cand bandi

Dvt und wMKty «and 4 day

Sidy day on ooart* sand & graval

Sandy graval on ahata badrodt (6.6')

Qray ia.ndy loam lo coam land

Coant« gray aanr1 & gravvl

Coartt gray *and » gravtl ov«r day (30')

Qray sandy day on aand «. graval (27')

Siriy land w/«llty day band

Sandy graval

Dl

02

O3

O4

06

06

or
06

DS

010

Oil

012

O13

014

D1S

016

D17

1188.40

1180.60

1187.50

1179.70

1211.70

1188 10

11M.80

1167.60

1167.60

1160.80

1182.60

1160.40

1182.30

1163.20

1161.60

1146.80

1160.70

1200.26

1182.88

1168.68

1161.86

1214.46

1181.12

1166.72

1167.46

1168.10

1103.18

1184.47

1162.66

1164.87

11SS.96

1144.12

1148.00

1161.33

46-51

48-53

28.6-33.5

38.5-43.6

62.6-67.5

18-24

2S.7-30.7

32-37

66.6-71.6

83.6-101

66-61

47-62

106-110

112-142

44.3-64.6

136-163

9-14

44-62.5

45.6-64

27-34.6

36.6-44.6

76-M.6

17-25

24.7-31.2

31-37.7

61-72.5

91.6-102

60.2-62

43.3-62.6

101.S-112

101.6-142

42-WS

130-164

14-7

Sandtlona-Hght gray

Qray tandctona

Qray aandtlorw

Brown-Dray aandtMn*

Caara* aanditon*

Sandy day on aa«4«ton« (21. V)

Qray aandtton*

Qray aanditon* wfgray thai*

Qray aand«lona

Congtonwrtric undalon*

Qray aandttona

Qray aandatona

lnufb*dd*d thalarilrMtefM/aandfton*

lnKrb*dd«d ahaltMrMton«Ma/oo*l

Qray aaiKjatona wtth anal* band

Gray tand« tone

Clay on aandttona

REFERENCES

1) July 6.1903. Hamadlal btvavtlaailon Raport, VoL 1, W Raport

2) Apr* 6, 1981. Partial Ranwdlal InvMtloatton Raport, VoL 3, Appandtoaa B ttiraugh Jot ft Hapon

3) July, 1966, Environmental rVtaatamant. PhaM 1-6 Rfport, Pravmlnary Draft

MOTE:

MSL . F*«t afaov* Maan 8«a Lav«l

BOS - F*»l Below Ground Surface

UonHor Wafc: 81-818 and D1-O17 - Prevloue RNC Monnortng Welle

mtl_d:Vpror*cii \933-6164VAtableeUbl2-4C.wt1 10(2



TABLE 2-4C
MONITORING WELL DESCFUFTTONS: SUMMARY

NEASESfTE
SALEM. OHIO

Monitor
W.II

A-S

AUBA

B-S

C-S

(XBA

CUBA

O-S(DVF2)
DVF3
DLBA
EVFI
EVF2
EVF3
EVF4
ELBA

FVf3
FVF4
FVF6
FLBA

QUBA

HS

HVF1

HUBA
IS

I-SHALE
IUBA
IBA

JVF2
JVF3
JVF4
JLBA

KS

KV

KLBA

LVFl
LVfl
U-BA

Ground
Surface

Ekvatton
MSL

1193.90
1184.10
1196.20
1169 60

1199 SO
118900
1137.10
113700
1137.00
114£.«0
1147.00
1146.00

114690
1146.30

1160.40
1161.10
1160.60

1160 70
1156.70
1169.70
1169.40
1170.00
120«.05
1207.75

1207.9S
1207.45
1143.30
1145.10
1145.40

1144.30

1135.70
1136.00

113C.70
1168.00
1166.00
1168.40

Top of
Cating

Etovalion
M SL

1195.31
1196.31

11M.23
1181.85
1191.80
1192.00
1140.23
1139 60

1140.62
1149.10
114947
114866
1148. S2
114«.84

1162 74
1163.46

1163 18

1163 48

11S9.0C
1172.14

1172.42
1172.04
1210.01
1208.96
1210.16
1210.01
1146.71
1147.45
1147.81
114C.81
1137.41
1138.68

1140.88

1171.83
1170.20

1170.61

Scr**n»<l

Inurval
BOS

8.0-19.0
44.7-647

8.6-18.6
11.4-21.4

110-120
42-62

6-16

ZS-27
48-68

e-ii
19-29
31-41
45-SO
78-88
41-51

66.S-66.5
82.3-82.3

117.6-127.5
34-44

6-11
16-21
34-44

16.1-28.1
32.6-42.6
62.6-72.6

134-144

10-16
20-30
36-46
64-74
6-16

30-40
64-64

16-20
33-43
•7-«7

Sand
PactS»ctloo

D»ptti
BOS

7-21
44.2-68.6

7-20.6
S.4-24

108-120
40.8-M.6

3.6-17
20-89
63-47

4.6-11
17-31

29.6-43.5
43-S2

77-81. S
37-53.5

64-88
80-96

1IS-130
31-46
6-14

16-23
32-61.5
16-28.1

31.4-43.6
60-74.6

131.4-14*

8-17
18.6-32

34-48
62-76.6
4-22.5
29-42

tl.6-67.3

:3-22
31-46

86.101

Primary Strata
'•Mtnin Scr*«n«d

S«c1K>n

Qray tand vlthin tltry ciay b«dt
Fin* toooara* •Jlry tandllona, «om« Iron

(2) tttin brown aand« wtthin day
(7) «and/grav«l layvrt within day

0.61 HrnOTIona wrrhln traclurad that*
Madium grainad aandctona, aom« Iron
(3) aanda wdhln •(try clay*
<2) gray aand* within fill
Qray «ha!«
(2) brown aandt. tHty day lnt«rb«df
(2) gray aandc. tilTy day In1*rb«d«
(3) fin* cand*. *ilry day int*rt)*dl
(2) brown *andt, tilTy day tn1*rb«d«
0.5* hmetlon* with 1raclur*d *hal*
Sand/grav*! & day*y aand within firry clay*
(2) (and/gravel A (2) brown *and«, afrry clay lnt*rt>*d*
Brown cand on cUy

Gray-black firrMCton* on chaj* (119.6')
Blue-gray (anddon* with iron
Sandy (cam & coarc* *and within cujtyc
Coart* *and & graval und*r lill
Or ay «and«ton* wrth iron
Brown *and wrthin tlfty day

Fractur*d *hal*
Qray «and*1on*

(3) gray-fclad: Km**lon*« within *hal**
(2) gray *and* within *ilry day
Oray tand within «lrty day
(2) *and/grav*l wHhln aandy *llty day
Qray tracturad *and*ton* und*r*hal* (60')

?
7

Qray undtton* undar *hal* (63*)
CUy annd illty day
O>ay «and«ton« within «Kty day
(2) black tlmxtona wlihln *hal*

REFERENCES

1) JlllyS. 1883, R«n*dial lnv**tigation Raport, Vol. l.F*R*port
2) April 6. 1B91. Partial R*m*dlal hwMtlgatlon Report, Vol. 3, AppMidlOM B through J erf FU FWpon
3) July, m&. Env»onm*nta) AMnmtnt. Pha** 1-6 FWport, PraaVnkiavy Draft

MOTE
MSt - FMI above M.an Saa L«v«l
BOS - F**1 B*low O>ound Suriac*
0-S (DVFZ); Thm w*H name* h«va b**n M*4 In dH4*ftng dooumwitt to Indicate MM unw w*».

Monitor W*l: W*«* A through L <U. AS. BS. CUBA, etc.) - RVF8 MonHorVig WM CknMr Wall

mfl.*tproi*c»\»33-61S4\rAublM\tbl2-4C.»*1 2 0(2



Table 2-5
Rl Well Development Summary

Ruetgers-Nease Salem RI/FS

Well
Number

A Shallow
A Upper Bedrock
B Shallow
C Shallow
C Upper Bedrock
C Lower Bedrock
0 Valley Fill 2
D Valley Pill 3
D Lower Bedrock
E Valley Fill 1
E Valley Fill 2
E Valley Fill 3
E Valley Fill 4
E Lower Bedrock
F Valley FHI 3
r Valley FHI 4
F Valley Fill 8
F Lower Bedrock
Q Upper Bedrock
H Shallow
H Valley Fill 1
H Upper Bedrock
I Shallow
I Interface
I Upper bedrock
I Lower bedrock
J Valley Fill 2
J Valley Fill 3
J Valley Fill 4
J Lower bedrock
K Valley Fill 2
K Valley Fill 4
K Lower bedrock
L Valley Fill 1
L Valley Fill 2
L Lower bedrock

Aquifer
Zone

S1
MKS
SI
S1

MKS
VUPHSZ

S4

S5

VUPHSZ

S3
S4

S5

SO
VUPHSZ

S5
se
S7

VL\PHSZ
MKS
S2
S3

MKS

SI
WS
MKS

VUPHSZ
S4

S5
se

VUPHSZ
S4
S6

VUPHSZ
S3
S4

VUPHSZ

Volume of
Filtered Water

Died During Drilling
(gallons)

NONE
305

NONE
NONE
1400

NONE
NONE

20
NONE
NONE
NONE
NONE

120
NONE
NONE
NONE
NONE
NONE

850
NONE
NONE
NONE
NONE
NONE

110
793*

NONE
NONE
NONE
NONE
NONE

66
155

NONE
NONE
NONE

Well
Development

Date
7/29/90
7/29/90
7/29/90
7/30/90

7/29430/90
8/9/90 4 10/24/91

7/30/90
7/30/90
7/30/90
7/31/90

10/21,22/91
7/30/90410/22,23/91
7/30/90* 10/1, 22, 23/

10/1/91
10/23/91

10/24/91 & 11/6,15/9
8/9/90 & 10/14.20/91

10/21,22.23/91
7/28/90

10/8,9.15.18/91
10/1/91
10/1/91

7/30431/90
7/30/90

7/30/91 4 10/8,9/91
7/30/90
10/3/91

10/3 ,4/91
10/2.3/91
10/5/91
7/28/90
7/28/90

7/28431/90
10/8,9,15,18,19/91

10/8,9,18/91
10/8,9,18/91

Development
Volume

Recovered
(gallont)

220
305
35
40

4030
31
155
100
100
20
55

440
330
132
110
495
790
225
850

29
100
55

16 5
35
110
73 5
100

148
220
95
40
137
190

23 2
554
50

Development
Method

Bailed\Pumped
Airlift
Bailed
Bailed
Air Lift

Bail/Grundlos Pump
Rig Pump

Air Lift
Air Lift
Air Lift

Bail, Air Llft.Grundlos
Grundlos Pump

Rig Pump
Grundfos Pump
Grundlos Pump
Grundtos Pump

Air Lift S Grundfos Pun p
Grundtos Pump

Air Lift
Bailed

Cen'rifigal Pump
Air Lift

Bailed
Bailed
Bniled
Bniled

Centnfignl Pump
Centrilignl Pump
Centritigal Pump
Grundfos Pump

Bailed
Airlift 4 Bailed
Bladder Pump

Bailed
Bailed

Grundlos Pump
• Water was used when drilling below screened Interval and could not be recovered during development m'l_d:\proje<:ts\933-ai54\rf\tables\tbl2-5.wq!
Aquifer 2on» Abrevlatfons Aquifer Zone Abreviations

31 through S7 - Sands 1 through 7 WS • Washlngtonville Shale
MKS - Middle KWanlng Sandstone CCZ « Clarion Coal Zone
VU\PHSZ • Vanport Lbnestone\Putnam Hill Shale Zone TS «Tlonesta Sandstona



Table 1-t

Rueljere-Neaee Salem, Ohio RI/M
Oil-Site >oM Beringi

Sample Number

RNS-SB-01-O.S
RNS-SB-01-S.S
RNS-SS-02-0.8

HNS-SB-OJ-3.S
RNS-SB-OJ-O.S
RNS-SB-OS-J.S

BNS-SB^H-O.S

RN5-SB-04-J.S

RNS-SB-OS-O.S
RNS-SB-OS-S.S
RNS-SB-07-O.S
RNS-SB-07-3.5

RNS-SB-W-O.S
BNS-SB-Oft-JS

RN3-Sa-4*«.3
RNS-SB-0»-3.S

RN3-8B-11-OJ

RNS-SB-11-S.S
HNS-SB-12-O.S
RNS-SB-12-J.S

RNS.SB-13-S.S

HNS-SB-H-e

RNS-SB-1S-«

BNS-S8-JJ-O.3
RNS-SB-3M.S

Depth
(Feel)

o-o.s1

O.S-3.S'
O-O.S1

O.S-3.S'
(H).»'

0.5-l.S'

O-O.S'
0.5-3 S'

0-0.5'

O.W.S'
0-0.5'

O.S-J.S1

«>.»•
O.i-3.5'

M.S1

O.M.S1

(W.V
03-J.51

«M).S-
O.S-l.S'

2-5.5'

5-8

4-8'

0-0.3'
0.5-3.5-

O.H

CollKMd

5/3/90

6/3 /SO

B/3/W)

5/3/»0

5M/SO

S/4/90

S/4/M

S/4/M

S/4/N

5/4/»0

Sfl/tO

5/5/90

5/5/80

11,»/B2

Soil D*>elp«on

3arti brown topioll, root*, dry
Brovm «Jhy clay vritl Mndtton* fragnwnl*
Dtrk brown ilriy topMll, rooti. dry
Brawn iflty clay wMh Mnd«ton« fr*grrwntl
Brown «H1y clay, roon, »a*da, dry
Brown iflty day, dry

Brown tilty topioll, gitn. roou. dry
Brown idly day wl*l *and. dry
Brown allty ctayay lopioll. roota. dry

Brown tlNy c'ay, dry
Drown altly lopaoll, alag Irarmnta. dry
Bfuwn dhy clay, off

Brown aHty topaon, dry

Brown allly day. dry

Brown all*/ lopaoll. dry
Brown aHly day, dry

•Xiszrir'
Black oroanlc rich muck, wal
Brown allry clay wftf* orang* moritat,

raoia, damp
Brown and Mack granular malarial, glati. tltght

odor, dry

Brown and black granular malarial, dry

Brown and black granular material, dry

Oang* and brown allty clay, black atalnl. damp, graval

Oranga and brown allry clay, black atalna. damp, graval

OVA Reading
(ppm)
Bkgd.

0
0
3
3

4.S
3

2.5
4 2
1.4

1.4
t

1.«

0
0

1
0
0
0
0

24

1

0

0

0
0

Simple

0
0
3
3

4 2
3

25
4 2
1.4

1.4

1

1 e
0
0

i
0
0
0
0

24

1

10

0

0 I
0

HNu ntedlng
(ppm)
Skgd Simple

08
oa

4

7

3 4

29

5
3 5
0
0
0
0

•

0
0

.

•

0.«

0

0

0
0

oe
08

4
7

3 4
2S
5

35
0
0
0
0

•

0
0

.

*

0 4 '

0

0

0 2
0 1

Laboratory
Pa'ametera

TCLSVOA *25«OPS.Peal/PCB.
M.P.K

TCL SVOA. +25 + DPS, Petl/PCB,
M.P.K

TCLSVOA +25tOPS.PeiVPCB.
M.P.K

TCL SVOA *2S*DPS. PeivPCB.
M.P.K

TCLS1/OA +25+OPS. Petl/PCS.
M.P.K

TCLSVOA +25 + DPS. Pen/PCB.
M.P.K

TCL SVOA *JS*OPS. Petl/PCB.
M.P.K

TCL SVOA +2S + OPS. Peet/PCB.
M.P.K

TCL SVOA +25 + OPS. Pe«lA>CB.
M.P.K

TCL SVOA +25+OPS, Pa«l/PCB,
M.P.K

TCL VOA-t 15. TCL SVOA+25 + DPS

PetiyPCB. M.P.K.
Inorqanlct
tCL VOA* 15. TCL SVO*»2S»DPS
P«iVPCB: U.PK.
Inorganic!

TCL VOA* 15. TCL SVO»*25»DPS
PnVPCB M.P.K:
Inorgamci

TCL VOA+1J. TCL SVOA* 7i. DPS
Pdl/PCB M.P.K.

OA/OC
Sample

S8M

SB- 10

MS

MSO

SB- 18

• HNu not functioning



Tablt 2-4 (Contlnuad)
Rualgtira-Ntaa* Salam, Ohio RI/FS

Sampl* Numtwf

RtMmplIng Evtnt

RNS-SB-01-O.S
RNS-SB-01-3.5
RNS-SB-02-O.S
HNS-SO-Ot-3.3

RNS-S8-03-OS
RNS-SB-OM.S
BNS-SB-O4-OS

HNS-SB-04-J.5

Daplh

(F»al)

0-0.5'
O.S-J.9-
0-0.5'

0.5-3.5'

0-0.5'
0.5-3.5'

0-O5'

0.5-3.S'

oat*
Col1ael*d

•YM/tO

S/14/SO
•/14/W
e/14/Bo
•Y14/SO
e/M/w
e/14/so
«/14/»0

Soil Dtaclptlon

Brown tllry cl<x with reoli. dry
Ught brown tJlty clay vrith gravtl. dry
Brovm iltty ctoy with nx>u, dry
Brown dlly clay, lrac« sand, damp

Brown aflty clay with roots, dry
Ught brown altty efay wllh gr«v*l, dry
Brown iHty clay, Una Mnd, rooti. dry
Brown and orang* rnottt«d aNty clay, damp

Ofl-JH. tall Boring.
OVA Raading

(ppm)

Bkgd.

7 8

e
0
t

05
4

4

4

Sampla

8.0
11

1

5 2

S.S
14

10

9

HNu Riadmg
(ppm)
BVgd SampI*

*
4

1

2
4

1

4 8

4 8

•

}

3

4 5

14

5

S 2

5.2

Laboratory

Paramalara

TCL SVO* * IS* OPS
TCL SVOA +2S + OPS
TCLSVOA +25 + DPS
tCLSVOA * 25 + DPS

ret SVOA tjs+OPS
TCLSVOA »2S»DPS
TCLSVOA « 25 + OPS
TCL SVOA +25 + OPS

OA/OC

Sampla

- HNu not Kmetlonlng

Moot:
TO. VOA -f 15 - Target Compound UK Volatt* Organkt + Horary March el 15 compound t
TCL SVOA + » + OPS • Twgol Compound LM S«mrvotafl« Compound anatyda + Olphany* Sullon* + library march el 25 compound >
P*M./PCB • OnjanoehlorlfM PorieMoa and Polyehlortnalad Blphtmyla
M.P.K • mini, pholemlnn and k»pooa
Inorganic* • Taif*l Compound Dal matall (Including mafcury) and eyanldoa

Not*: Tru Targd Compound UM (TCL) of arulylaa eondaM o> an Mttnslv* froue el wjlaDk organic, atmlwl»«l« organic
pvatcM* and PCS compounda, •>• analyala ol which It mandalad by *M U.S. EPA Contract Lab Program (CLP). Many ol lh«
TCL compound* hav« n*(rat bxn ld*ntlll«d a* having b**n prn*nt on In* SIM at product! or b*«n k(anll(l«<< In any >nvlri>nm*nul
**mol** cort*c>*d on tt>* Sll*. Mott noubly. with th« •xcapHon ol mtrhoxychlor, tha anlir* paiucld*/PBC lit! ItHt wirhln

thlt charactarliatlon.

mtlj4:\Pre|Ktlw'l3-«1}4\ri\tablaiMbl2-«wq!



Table 2-7 A
On-Slte Test Ptts

Mease SHe, Salem, Ohio

Test Pit
Sample Number

RNS-TP-01-0.5
RN£ " 01-2.5
RNS-TP-01-3.5
RNS-1 P-01-5.5
RNS-TP-01-6.S
RNS-TP-02-0.5
RNS-TP-02-2.5
RNS-TP-02-3.5
RNS-TP-02-5.5
RNS-TP-02-6.5
RNS-TP-04-0.5
DkIC YD njt t CRNS-TP-O4-3.5
RNS-TP-04-5.5
RNS-TP-O4-4.5
RNS-TP-05-0.5
RNS-TP-05-2.5
RNS-TP-05-3.5
RNS-TP-OM.5
RN; -7-06-2.5
RNS-TP-06-3.5
RNS-TP-06-5.5
RNS-TP-06-6.5
RNS-TP-07-0.5
RNS-TP-07-2.5
RNS-TP-07-3.5
RNS-TP-07-6.5
RNS-TP-06-Q.5
RNS-TP-08-3.5
RNS-TP-08-6.5
RNS-TP-09-0.5
RNS-TP-O9-3.5
RNS-TP-09-6.5
RNS-TP-1(M).S
RNS-TP-1 0-3.5
RNS-TP-1 1-0.5
RNS-TP-1 1-3.5
RNS-TP-1 1-5.5

Depth
(Feet)

0.5
1.5-2.5
0.5-3.5
4.5-5.5
3.5-8.5

0.5
1.5-2.5
0.5-3.5
4.5-5.5
3.54.5

0.5
f\ f t M0.5-3.5
4.5-5.5
3.5-6.5

0.5
1.5-2.5
0.5-3.5

0.5
1.5-2.5
0.5-3.5
4.5-5.5
3.5-6.5

0.5
1.5-2.5
0.5-3.5
3.5-6.5

0.5
0.5-3.5
3.5-6.5

0.5
0.5-3.5
3.5-6.5

0.5
0.5-3.5

0.5
0.5-3.5
3.5-6.5

Date
Collected

5/7/90
5/7/90
5/7/90
5/7/90
5/7/90
5/7/90
5/7/90
5/7/90
5/7/90
5/7/90
5/7/90
fm^&\5/7/80
5/7/90
5/7/90
5/8/90
5/8/90
5/8/90
5/8/90
5/8/90
5/8/90
5/8/90
5/8/90
5/8/90
5/8/90
5/8/90
5/8/90

5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/15/90
5/15/90
5/15/90

Soil Desclplion

Brown sltty topsoll with grass, dry
Brown and orange mottle* sllty clay, dry
Brown sllty clay with sand, dry
Brown sllty clay with sand, damp
Brown fine sand, wet (2)
Brown sllty clay with roots, dry
Black sllty clay wtth roots, dry
Brown sandy clay, damp (1)
Brown sanoy ciay, oamp
Brown sllty sandy clay, dry
Brawn sflty day with sand, dry
Brown sandy day, damp (3)
Brown sandy day, damp (3)
Drown sanoy ciay, oamp \ j/
Brown sand.day and gravel, damp (1 )
Brown and yellow mottled sllty clay wtth sand, dry (2)
orewn safxiy ciay wiui ysnow monies, wet \̂ /
Brown ana yenow IIKAIMMJ sny cny, ory
Brown and orange sflty clay with grey mottles, dry
Brown sllty clay with black motles, dry
Brown sllty clay with grey mottles, dry
Brown sllty clay wtth cobbles, dry
Brown sllty clay wtth gravel, dry
Brown sllty clay with sand, dry (1 )
Brown sllty clay wtth sand with grey mottles, dry
Brown and gray sllty clay wtth cobbles, wet (1 )
Brown sllty topsoll, dry (2)
Brown sllty clay, gravel, dry
Brown sllty clay wtth sand, damp
Brown sltty clay topsoll, dry
Brown sllty day, dry
Brown sflty day wtth sand, dry (3)
Black to brown sllty day, dry , sweet odor (2)
Brown sandy clay grades to clayey sand, wet
Brown sllty day topsoH, dry, roots
Brown sllty day, roots, dry (1 )
Brown and orange mottled sandy clay, damp

OVA Reading
(ppm)

Bkgd. Sample*
1
2
2

2.2
1

2.4
1

1.2
4.2
4.2
1

2
1
2

1.2
1.2
1.2
0.6
0.6
1.4
1.2
1.2
1.4
1.4
0

1.2
1.4
1.6
0
2
2
1
1
0
0

1.6

1
2
2

2.2
1

2.4
1

2.4
4.2
4.2
1

1 A.4

22
9.4
3.5
1.2
1.2
1.2
0.6
0.6
1.4
1.2
1.2
2.8
1.4
9

1.2
1.4
1.6
0
2
6
1
2
0

0.2
1.6

HNu Reading
(ppm)

Bkgd. Sample*
9
0
0
0

2.2
3.2
2.5
4.5
3.2
3.2
1

n •}v.£

0

0.2
0
2
2

2.4
1.4
1.4
6
6

0.8
0.6
0.6
1.4
2
2

1.5
2
2
2
2
-
1
1

1.2

9
0
0
0

2.4
3.2
2.5
4.5
3.2
3.2
1

*> A2.4
42
52
0
3
3

2.4
1.4
1.4
6
6

0.8
0.8
0.6
1.4
3
2

1.5
2
2

10.2
3
-
1
1

1.2

Laboratory
Parameters

TCL Organic +25, M,P,K
TCL Volatile +15
TCL Organic +25, M.P.K
TCL Volatile + 15
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Volatile + 15
TCL Organic +25, M,P,K
TCL Volatile + 15
TCL Organic +25, M,P,K
TCL Organic +40, M.P.K
T^M f\mimf»lf* .*.>m It O \fTCL organic +40, M,P,K
TCL Volatile + 15
TCL Organic +25, M.P.K
TCL Organic +40, M,P,K
TCL Volatile +15
TCL Organic +25, M.P.K
TCL Organic +40, M.P.K
TCL Volatile + 15
TCL Organic +40, M.P.K
TCL Volatile + 15
TCL Organic +25, M,P,K
TCL Organic +40, M,P,K
TCL Volatile + 15
TCL Organic +25, M.P.K
TCL Organic +40, M,P,K
TC i_ Organic +40, M,P,K
TCL Organic +40, M.P.K
TCL Organic +40, M,P,K
TCL Organic +40, M.P.K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M.P.K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40. M.P.K

QA/QC
Sample

TP-03-6.5

TP-41-0.5

TP-41-0.5

Split with
B&VWST

YES

m«l_d:y>rojects\933-6154\ri\tablesUbl2-7A.wb1
(1) Only OVA Reading above background
(2) Only HNu Reading above background
(3) Both OVA and HNu Readings above background
* Sample Reading Includes background
- Instrument not functioning

Continued



Table 2-7A (Continued)
On-Stte Test Pits

Nease Site, Salem, Ohio

Test Pit
Sample Number

RNS-TP-1 2-0.5
RNS-TP-12-3.5
RNS-TP-1 2-6.5
RNS-TP-1 3-0.5

RNS-TP-13-3.5

RNS-TP-1 3-6.5

RNS-TP-1 4-0.5

RNS-TP-1 4-3.5

F;NS-TP-146.5

RNS-TP-1 5-0.5
RNS-TP-1 5-3.5
RNS-TP-15-4.5
RNS-TP-16-0.5
RNS-TP-16-3.5
RNS-TP-16^.5
RNS-TP-1 7-0.5

RNS-TP-1 7-3.5

RNS-TP-1 7-6.5

Depth
(Feet)

0.5
0.5-3.5
3.5-6.5

0.5

0.5-3.5

3.5-6.5

0.5

0.5-3.5

3.5-6.5

0.5
0.5-3.5
3.5-4.5

0.5
0.5-3.5
3.5-6.5

0.5

0.5-3.5

3.5-6.5

mtl d:\prDiects\933-6154\ri\tab

Date
Collected

5/17/90
5/17/90
5/17/90
5/21/90

5/21/90

5/21/90

6/11/90

6/11/90

6/11/90

5/18/90
5/18/90
5/18/90
5/18/90
5/18/90
5/18/90
6/11/90

6/11/90

6/11/90

Soil Desclptlon

Brown sandy-sllty clay topsoil, roots, damp
Brown sltty clay, dry
Brown sandy clay, damp (2)
Brown sllty clay wt!h roots, white mottles, damp (2)

Brown slfty clay, trace sand, dry

Brown and orange mottled sllty clay, damp

Brown sandy clay, gravel, dry, slight odor

n .A I IM «l _• »J tt\Brown saner/ day, SIR, tump, sweet ooor ( j/

Gray sffly clay with sand, gravel, damp, slight sweet odor (3)

Dark brown sllty clay with roots, dry (1 )
Brown sllty clay with gravel, damp
Brown sandy clay with gravel, wet
Brown sllty clay with cobbles, sand, damp
Brown sllty clay wKh cobbles, sand, damp
Brwon sllty clay wtth trace sand, dry, sweet odor (3)
Brown sllty clay, roots, gravel, damp

Brown and orange mottled sllty clay, dry, sweet odor (3)

Gray sltty clay, slit, damp, sweet odor (3)

OVA Reading
(ppm)

Bkgd. Sample*
1
1
1
-

-

-

1

2

1

0.6
1.2
1.2
1.2
1.2
1.2
1

1.8

1

1
1

0.4
-

-

-

1

3

5

1.2
1.2
1.2
1.2
2.4

>1000
1

2.5

38

HNu Reading
(ppm)

Bkgd. Sample*
1
1

2.4
9.5

5

3.5

1.4

1.4

2.8

2.5
2
2

1.2
0
4

2.2

2

2

1
1

2.6
11

5

3.5

1.4

3.5

13

2.5
2
2
1.2
1

150
2.2

4

7

Laboratory
Parameters

^CL Organic +40, M,P,K
TCI Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M.P.K
Dloxlns/Furans, Inorganics
DCNB
TCL Organic +40, M,P,K
Dloxlns/Furans, Inorganics,
DCNB
TCL Organic +40, M.P.K
Dtoxins/Furans, Inorganics
DCNB
TCL Organic +40. M.P.K
Dloxlns/Furans, Inorganics
DCNB
TCL Organic +40, M.P.K
Dloxlns/Furans, Inorganics
DCNB
TCL Organic +40. M.P.K
Dloxlns/Furans, Inorganics
DCNB
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M.P.K
TCL Organic +40, M,P,K
TCL Organic +40, M.P.K
Dioxins/Furans, Inorganics
DCNB
TCL Organic +40, M.P.K
Dioxlr.s/Furans, Inorganics
DCNB
TCI. Organic +40, M,P,K
Dloxlns/Furans, Inorganics
DCNB

QA/QC
Sample

TP-47-0.5

TP-44-0.5

Split with
B&VWST

YES

YES

esMbl2-7A.wb1
(1) Only OVA Reading above background
(2) Only HNu Reading above background
(3) Both OVA and HNu Readings above background
* Sample Reading Includes background
- Instrument not functioning

Continued



Table 2-7A (Continued)
On-Slt« Test Pits

Nease Site, Salem, Ohio

Test Pit
Sample Number

RNS-TP-18-0.5
RNS-TP-1 8-3.5
RNS-TP-1 8-6.5
RNS-TP-18-7.5
RNS-TP-1 9-0.5
RNS-TP-19-3.5
RNS-TP-19-6.5
RNS-TP-20-0.5
RNS-TP-20-3.5
RNS-TP-20-6.5
RNS-TP-21-0.5
RNS-TP-21-3.5
RNS-TP-21-6.5
RNS-TP-22-0.5

RNS-TP-22-3.5

RNS-TP-22-6.5

RNS-TP-23-0.5

RNS-TP-23-3.5

RNS-TP-23-6.5

RNS-TP-23-9.5

RNS-TP-23-12.5

D«pth
(Feet)

0.5
0.5-3.5
3.5-6.5
6.5-7.5

0.5
0.5-3.5
3.5-6.5

0.5
0.5-3.5
3.5-«.5

0.5
0.5-3.5
3.5-6.5

0.5

0.5-3.5

3.5-6.5

0.5

0.5-3.5

3.5-6.5

6.5-9.5

9.5-12.5

[Me
Collected

5/17/90
5/17/90
5/17/90
5/17/90
5/20/90
5/20/90
5/20/90
5/17/90
5/17/90
5/17/90
5/18/90
5/18/90
5/18/90
6/12/90

6/12/90

6/1 2/90

5/21/90

5/21/90

5/21/90

5/21/90

8/1/90

Soil Desclptlon

Brown sllty clay topsoil, roots
3rewn tllty clay with sand, damp
Gray sllty clay with Mack mottles, moist, sweet odor (1)
Brawn sandy clay wKh wet sand, sweet odor (1 )
Brown sllty cafy, roots, sand, damp
Brown sandy clay, damp
Brawn sllty clay, damp
Pt -A. 1 > Ac>rown sanoy ciay, motsi
Brown clayey sand and gravel, damp (2)
Gray clayey sand and gravel, damp
Brown sandy/sRty topsofl.damp
Brown and orange sllty clay, dry, hard
Brown sHty clay, trace sand, dry
Brown and orange mottled sllty clay, roots, dry (2)

Brown and gray mottled sllty clay, sand, gravel, dry (3)

Brown sllty clay with black monies, trace sand, dry

Brown sllty clay, trace sand, dry

Brown sllty clay with mottles, trace sand, dry (1 )

Brown sllty clay with mottles, trace sand, dry, sweet odor (3)

Brown sandy ctay, cobbles, dry. slight odor (3)

Brown, blue and gray sllty clay wtth gravel, dry, sweet odor (3)

OVA Reading
(ppm)

Bkgd. Sample*
1
1
4
10
-
•
-
1

1.4
2
1

1.2
1.2
6

0.8

1

1

0.8

0.8

1

2

1
1

38
300

-
-
-
1

1.4
2
1

12
1.2
6

1.8

1

1

1.2

28

19

4.5

HNu Reading
(ppm)

Bkgd. Sample*
-
-
•
-
1

1.6
16
10
11
10
22
40
32
0

0

1

0

1

1

0

2.5

-
-
-
-
1

1.6
1.6
10
12
10
22
40
32
1

1

1

0

1

18

22

4

Laboratory
Parameters

TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M.P.K
TCL Organic +40, M.P.K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M.P.K
TCL Organic +40. M.P.K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
Dloxlns/Furans, Inorganics
DCNB
TCL Organic +40, M.P.K
Dloxlns/Furans, Inorganics
DCNB
TCL Organic +40, M.P.K
Dloxirs/Furans, Inorganics
DCNB
TCL Organic +40, M,P,K
Dioxins/Furans, Inorganics
DCNB
TCL Organic +40, M,P,K
Dloxlns/Furans, Inorganics
DCNB
TCL Organic +40, M,P,K
Dloxlns/Furans, Inorganics
DCNB
TCL Organic +40, M.P.K
Dloxlns/Furans, Inorganics
DCNB
TCL Organic +40, M,P,K
Dioxins/Furans, Inorganics
DCNB

QA/QC
Sample

TP-43-0.5

TP-46-0.5

TP-49-12.J

Split wtth
B&VWST

mtl_d:\pro|ects\933-6154VWablesVbl2-7A.wb1
(1) Only OVA Reading above background
(2) Only HNu Reading above background
(3) Both OVA and HNu Readings above background
* Sample Reading Includes background
- Instrument not functioning

Continued



Table 2-7A (Continued)
On-Slte Test Pits

Nease Site Salem, Ohio

Test Pit
Sample Number

RNS-TP-24-0.5
RNS-TP-24-3.5
RNS-TP-2S0.5
RNS-TP-25-3.5
RNS-TP-26-0.5
RNS-TP-26-3.5
RNS-TP-26-6.5
RNS-TP-27-0.5
RNS-TP-27-3.5
RNS-TP-27-6.5
RNS-TP-28-0.5
RNS-TP-29-0.5
RNS-TP-29-3.5
RNS-TP-29-4.5
RNS-TP-30-0.5
RNS-TP-30-3.5
RNS-TP-30-6.5
KNS-TP-31-0.5
RNS-TP-31-3.5
RNS-TP-31-6.5

Depth
(Feet)

0.5
0.5-3.5

0.5
0.5-3.5

0.5
0.5-3.5
3.5-6.5

0.5
0.5-3.5
3.5-6.5

0.5
0.5

0.5-3.5
3.5-4.5

0.5
0.5-3.5
3.5-6.0

0.5
0.5-3.5
3.5-4.2

Date
Collected

5/20/90
5/20/90
6/12/90
6/12/90
5/19/90
5/1*90
5/19/90
5/20/90
5/20/90
5/20/90
5/19/90
5/19/90
5/19/90
5/19/90
11/9/92
11/9/92
11/9/92
11/9/92
11/9/92
11/9/92

Soil Desclption

Brawn sandy clay, roots, damp
Light brown sltty clay, damp (2)
Brown sllty clay with roots, dry, gravel
Brown sllty sandy clay wtth gravel, damp
Brown silly clay wtth sand, roots, dry (3)
Gray sltty clay wtth black streaks, dry (1 )
Brown sandy clay wtth brown and orange mottles, dry (1 )
Brown sltty clay, trace sand, damp
Light brown and gray sllty clay, trace sand, dry
Brown and gray sllty clay, dry
Black organic rich sltty clay, wet, sour odor
Brown sllty clay wtth roots, dry
Black organic rich clay wtth wood, soft, damp, sour odor (1 )
Gray sandy clay wtth gravel, damp (1 )
Gray and orange mottled silty clay, dry (2)
Gray and orange mottled sllty clay, dry (2)
Gray sllty clay wtth gravel, dry, sandstone bedrock at 6.0*
Brown aHty clay, roots, damp (2)
Gray sllty clay, dry, gravel
Gray sllty clay. dry. gravel. Wet sand seam present at 4.2

OVA Reading
(ppm)

Bkgd. Sample*

-
-

0.2
1
3
2
1
1
1
1
1
1
1
1
1

1
1
-

-
-

0.2
7
70
8.8
1
1
1
1
1

10
4
0

0.1

0
0.1

-

HNu Reading
(ppm)

Bkgd. Sample*

1
1
-
1
2
2

1.8
0
0

0.2
1
1

1.2
1.2
0.6
0.6
A £O.O

0.6
0.6
-

1
4
-
1
5
2

1.8
0
0

0.2
1
1

1.2
1.2
1.0
1.0

1
0.4
-

Laboratory
Parameters

TCL Organic +40, M.P.K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M.P.K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M,P,K
TCL Organic +40, M.P.K
TCL Organic +40, M,P,K
TCL Organic +40, M.P.K
TCL Organic +40, M.P.K
TCL Organic +40, M,P,K
TCL Organic +40, M.P.K
TCL Organic +40, M.P.K

QA/QC
Sample

TP-49-0.5

Split with
B&VWST

YES
YES
YES

mtl_d:\projects\933-6154\ri\tables\'bl2-7A.wb1
(1) Only OVA Reading above background
(2) Only HNu Reading above background
(3) Both OVA and HNu Readings above background
* Sample Reading includes background
- Instrument not functioning

TCL Organics + 40 « Target Compound Ust Volatile Compounds + 15, Target Compound List Semlvolatlle Compounds +25 +Diphenyl Sulfone,
Organochtorine PesttekJes/Por/chtortnated Phenyls
TCL Organics * 25 * Target Compound Ust Semlvolatile Compounds + 25 + Dlphenyl Sulfbne, Organochlorlne Pestlclde/Porychlorinated Blphenyls
M,P,K = Mlrex, Pnotomtrex and Kepone
Inorganics - Target Compound List Metals (Including Mercury) and Cyanides
DCNB * 3,4 Dlchloronltrobenzene

Note: The Target Compound List (TCL) of snalytes consists of an extensive group of volatile organic, semtvolatile organic
pesticide and PCB compounds, the analysis of which Is mandated by the U.S. EPA Contract Lab Program (CLP). Many of the
TCL compounds have never been Identified as having been present on the Stte as products or been Identified In any environmental
samples collected on the SHe. Most notably, wtth the exception of methoxychtor, the entire pestlcide/PBC lists falls within
this concentration.

Resampling Events are described In Table 2-7B.



Table 2-7B
Resampling of On-Slte Test Pits

Mease Site, Salem, Ohio

Test Pit
Sample Number

RNS-TP-02-0.5
RNS-TP-02-5.5
.-:v, TP-04-0.5
Rt> S-TP-04-3.5
RNS-TP-04-5.5
RNS-TP-05-0.5
RNS-TP-05-2.5
RNS-TP-06-0.5
RNS-TP-06-2.5
RNS-TP-06-3.5
RNS-TP-06-5.5
RNS-TP-07-0.5
RNS-TP-07-2.5
RNS-TP-07-6.5
RNS-TP-08^>.5
RNS-TP-08-3.5
RNS-TP-08-6.5
RNS-TP-09-0.5
RNS-TP-09-3.5

RNS-TP-09-6.5

RNS-TP-1 0-0.5

RNS-TP-10-3.5

RNS-TP-12-0.5

RNS-TP-12-3.5

RNS-TP-12-6.5

RNS-TP-1 3-0.5

RNS-TP-1 3-3.5

Depth
(Feet)

0.5
4.5-5.5

0.5
0.5-3.5
4.5-5.5

0.5
1.5-2.5

0.5
1.5-2.5
0.5-3.5
4.5-5.5

0.5
1.5-2.5
3.5-6.5

0.5
0.5-3.5
3.5-6.5

0.5
0.5-3.5

35-6.5

0.5

0.5-3.5

0.5

0.5-3.5

3.5-6.5

0.5

0.5-3.5

Date
Collected

6/3/90
6/3/90
6/3/90
6/8/90
6/3/90
6/3/90
6/3/90
6/3/90
6/3/90

10/15/90
6/3/90
6/3/90
6/3/90
6/3/90
6/4/90
6/4/90
7/23/90
6/4/90
6/4/90
7/23/90
6/4/90
7/23/90
6/4/90
7/23/90
6/4/90
7/23/90
7/23/90
10/18/90
7/23/90
10/18/90
6/4/90
7/23/90
10/18/90
7125190

10/18/90
7/25/90
10/18/90

Soil Desclptlon

Dark and light brown sllty clay, dry, roots, no odor
Light brown and orange mottled sllty clay, dry, no odor
Brown allty clay, roots, dry, no odor
Brown and Gray sllty clay, trace sand, damp, no odor
Brown silt, damp, strong odor
Sand, clay and gravel, dry
Brown and orange mottled sllty clay, dry, no odor
Brown sllty clay, trace sand, trace gray clay, dry.no odor
Brown and orange mottled sllty clay, dry, no odor
Brown sllty clay, dry, no odor
Brown sllty clay, dry, no odor
Brown sandy clay, dry, no odor
Brown and orange mottled sllty clay, dry, no odor
Gray and brown mottled silty clay, dry , no odor
Brown sandy clay, gravel, roots, dry, no odor
Brown sandy clay, gravel, dry, no odor
Brown sllty clay wKh gravel, dry, no odor
Brown sandy clay, roots, dry, no odor
Brown sandy day, dry, no odor
Brown sandy day, dry, no odor
Brown and orange mottled sllty clay with sand, dry, no odor
Brown and orange mottled sllty clay with sand.dry, no odor
Brown and gray sllty clay, gravel, sand, damp, no odor
Brown and gray sllty clay, gravel, sand, damp, no odor
Brown and gray sllty clay, gravel, sand, damp, no odor
Brown and gray sllty clay, gravel, sand, damp, no odor
Brown sllty clay, sand, roots, dry
Brown sllty clay, sand, roots, dry
Brown and orange mottled sllty clay, gravel , dry
Brown and orange mottled sllty clay, gravel , dry
Brown and orange slit clay, trace sand, no odor
Brown and orange silt clay, trace sand, no odor
Brown and orange sin clay, trace sand, no odor
Dark brown sllty clay, roots, damp, no odor
Dark brown sllty clay, roots, damp, no odor
Brown and orange mottled sllty clay, gravel, dry, no odor
Brown and orange mottled sllty clay, gravel, dry, no odor

OVA Reading
(ppm)

Background Sample*
3
3
3

5.4
2.5
3.4
3.4
1.4
1.3
1

1.3
0.2
0.2
0.2
0.6
0.6
-
1
1
2
1
1
0
4
0
4
0
0

0
0

0

0

0

2.5
3
3

5.4
4.5
3.4
3.4
1.4
1.3
1

1.3
0.2
0.2
0.2
0.6
0.6
-
1

1.8
2
4
1

1.5
4
1
4
0
0
0
0
0
0
0
0
0
0
0

HNu Reading
(ppm)

Background Sampte*
4
2
2

0.6
2

2.5
2

1.8
1.8
0
3
2
2
2
0
0
-

0.5
0.5

0.5

1

1

0
0

0
0

0

0

0

5.5
4
4

0.6
12
3.5
3
3

2.8
2
3
3

2.8
2.4
0
0
-

0.5
3.5

5.5

5

5

0
0
0
0
0
0
0
0
0
0
0

Laboratory
Parameters

TCL Volatile* + 15
TCL Volatile* + 15
TCL Volatile* + 15
TCL Volatile* + 15
TCL Volatile* + 15
TCL Volatile* + 15
TCL Volatile* + 15
TCL Volatile* + 15
TCL Volatile* + 15

M/P/K
TCL Volatile* + 15
TCL Volatile* + 15
TCL Volatile* + 15
TCL Volatile* + 15
TCL Volatile* + 15
TCL Volatile* + 15

TCL Semivolatlles * 25
TCL Volatiles + 15
TCL Volatile* + 15

TCL Semlvolatiles + 25
TCL Volatile* + 15

TCL Semlvolatiles + 25
TCL Volatiles + 15

TCL Semivolatile* * 25
TCL Volatiles + 15

TCL Semivolatiles + 25
TCL Pest/PCB

M/P/K
TCL Peit/PCB

M/P/K
TCL Volatiles + 15

TCL Pest/PCB
M/P/K

TCL Pest/PCB
M/P/K

TCL Pest/PCB
M/P/K

QA/QC
Sample

41N-0.5
41N-0.5



Table 2-7B (Continued)
Resampling of On-Slte Test Pits

Nease Site. Salem. Ohio

Test Pit
Sample Number

RNS-TP-1 3-6.5

RNS-TP-1 4-0.5
RNS-TP-14-3.5
RNS-TP-1 4-6.5
RNS-TP-1 5-O.5

RNS-TP-15-3.5

RNS-TP-15-4.5

RNS-TP-16-0.5

RNS-TP-1 6-3.5

RNS-TP-1 6-6.5

RNS-TP-1 7-0.5
RNS-TP-1 7-3.5
RNS-TP-1 7-6.5
RNS-TP-18-0.5

RNS-TP-1 8-3.5

RNS-TP-1 8-6.5

RNS-TP-1 8-7.5

Depth
(Feet)

3.5-6.5

0.5
0.5-3.5
3.5-6.5

0.5

0.5-3.5

3.5-4.5

0.5

0.5-3.5

3.5-6.5

0.5
0.5-3.5
3.5-6.5

0.5

0.5-3.5

3.5-6.5

6.5-7.5

Date
Collected

7/25/90
10/18/90
10/15/90
10/15/90
10/15/90
6/6/90
7/24/90
10/17/90
6/6/90
7/24/90
10/17/90
6/6/90
7/24/90
10/17/90
6/5/90
7/24/90
10/16/90
6/5/90
7/24/90
10/16/90
6/5/90
7/24/90
10/16/90
10/15/90
10/1 5/90
10/15/90
6/4/90
7/24/90
10/17/90
6/4/90
7/24/90
10/17/90
6/4/90
7/24/90
10/17/90
6/4/90
7/24/90
10/17/90

Soil Desdptton

Brawn sllty clay grading to clayey sand, no odor wet Q 6.5'
Brown sllty clay grading to clayey sand, no odor wet Q 6.5'
Brown sllty clay mixed with gravel, damp, sour odor
Brown and orange mottled sllty clay, sand, damp, sour odor
Brown and orange mottled sllty clay, sand, damp, sour odor
Srown sllty clay with sand, roots, dry, no odor
Brown sllty clay with sand, roots, dry, no odor
Brown sllty clay with sand, roots, dry, no odor
Brown and black sllty clay, damp, woody material, sour odor
Brown and black sllty clay, damp, woody material, sour odor
Brown and black sllty clay, damp, woody material, sour odor
Gray sllty clay, brown sandy clay, wet, sour odor
Gray sllty clay, brown sandy clay, wet, sour odor
Gray silty clay, brown sandy clay, wet, sour odor
Brown sandy clay, dry to damp, slight sweet odor
Brown sandy clay, dry to damp, slight sweet odor
Brown sandy clay, dry to damp, slight sweet odor
Brown and orange mottled silty clay, damp, sweet odor
Brown and orange molt'*) sllty clay, damp, sweet odor
Brawn and orange mottled silty clay, damp, sweet odor
Brown and gray sllty clay with sand, damp, sweet odor
Brown and gray sDty clay with sand, damp, sweet odor
Brown and gray sllty clay wtth sand, damp, sweet odor
Brown silty clay, damp, naptha odor
Brown silty clay, damp, naptha odor
Brown sllty clay, damp, naptha odor
Brown and brack sandy clay, sift, dry, slight sweet odor
Brawn and black sandy clay, silt, dry, slight sweet odor
Brown and black sandy clay, silt, dry, slight sweet odor
Brown sandy clay, dry, sweet odor
Brown sandy clay, dry, sweet odor
Brown sandy clay, dry, sweet odor
Brown and orange mottled silty clay, damp, sweet odor
Brown and orange mottled silty clay, damp, sweet odor
Brown and orange mottled sllty clay, damp, sweet odor
Brown and orange mottled sllty clay, damp, sweet odor
Brown and orange mottled sllty clay, damp, sweet odor
Brown and orange mottled silt) clay, damp, sweet odor

OVA Reading
(PPm)

Bkgd. Sample*

0
0
0
0
1
0
1
1

1
1

1
1

0
1

0
1

0
1
1
1
6
5
1
6

2.5
1
5
14
1

4.2
18
1

0
0
0
0
0
1
0
1

12
0

250
14
0

140
3
4
0
5
18
0
34

>1000
0
1

1.6
2

5.8
5
1
6

2.5
1
15
14
1

8.4
18
3

HNu Reading
(PPm)

Bkgd. Sample*

0
0
0
0
1
3
0

08

0
0.8

0
2

0
2

0
2

0
0
0
0
6
0
0
0
0
0
1

15
0
1
5
0

0
0
0
0
0
1
3
0

08
3
0

08
2.5
0
0
5
0
0
10
0
13
150
1
0
0

1.5
-
0
0
-
0
0
14
15
0
6
5
0

Laboratory
Parameters

TCL Pest/PCB
M/P/K
M/P/K
M/P/K
M/P/K

TCL Volatiles + 15
TCL Pesticldcs/PCB

M/P/K
TCL Voladlcs « 15

TCL Pesticldcs/PCB
M/P/K

TCL Volatiles +• 15
TCL Pesticldes/PCB

M/P/K
TCL Volatiles + 15

TCL Pest./PCB
M/P/K

TCL Volatiles + 15
TCL PPM./PCB

M/P/K
TCL Volatiles + 15

TCL Pest./PCB
M/P/K
M/P/K
M/P/K
M/P/K

TCL Volatiles + 15
TCL Pest/PCB

M/P/K
TCL Volatiles + 15

TCL Pest/PCB
M/P/K

TCL Volatiles + 15
TCL Pest/PCB

M/P/K
TCL Volatiles + 15

TCL Pest/PCB
M/P/K

QA/QC
Sample

47R-0.5

44N-0.5
44N-0.5
44N-05

42N-0.5
42N-0.5
42N-0.5



Tabla 2-7B (Continued)
Resampling of On-Slte Tett Plti

Naase Site. Salem. Ohio
Test Pit

Sample Number

RNS-TP-1 9-0.5

RNS-TP-19-3.5

RNS-TP-19-6.5

RNS-TP-20-0.5

RNS-TP-20-3.5

RNS-TP-20-6.5

RNS-TP-21-0.5

RNS-TP-21-3.5

KNS-TP-21-6.5

RNS-TP-23-0.5

RNS-TP-23-3.5

RNS-TP-23-6.5

RNS-TP-23-9.5

RNS-TP-23-12.5
RNS-TP-24-0.5

RNS-TP-24-3.5

Depth
(Feet)

0.5

0.5-3.5

3.5-6.5

0.5

0.5-3.5

3.5-6.5

0.5

0.5-3.5

3.5-6.5

0.5

0.5-3.5

3.5-6.5

6.5-9.5

0.5

0.5-3.5

Me
Collected

7/24/90
10/17/90
7/24/90
10/17/90
7/24/90
10/17/90
6/5/90
7/24/90
10/17/90
6/5/90
7/24/90
10/17/90
6/5/90
7/24/90
10/17/90
6/5/90
7/24/90
10/17/90
6/5/90
7/24/90
10/17/90
6/5/90
7/24/90
10/17/90
7/25/90
10/19/90
7/25/90
10/19/90
7/25/90
10/19/90
7/25/90
10/19/90
10/19/90
7/25/90
10/18/90
7/25/90
10/18/90

Soil Desclptlon

Brown and orange mottled sllty clay, damp, no odor
Brown and orange mottled »llty clay, damp, no odor
Brown and orange mottled kilty clay, damp, no odor
Brawn and orange mottled tllty clay, damp, no odor
Brown and orange mottled titty clay, damp, no odor
Brown and orange mottled titty clay, damp, no odor
Brown sandy clay wtth gravel, dry root*, no odor
Brown sandy clay with gravel, dry roots, no odor
Brown sandy clay wtth gravel, dry roots, no odor
Brown sandy clay, clayey sand, damp, no odor
Brown sandy clay, clayey sand, damp, no odor
Brown sandy clay, clayey sand, damp, no odor
Brown and gray sllty clay, gray sand & gravel, damp.no odor
Brown and gray sllty clay, gray sand & gravel,damp,no odor
Brown and gray sllty clay, gray sand 4 gravel,damp,no odor
Brown and Mack sandy clay, damp, roots, no odor
Brown and Mack sandy clay, damp, roots, no odor
Brawn and Mack sandy clay, damp, roots, no odor
Brown and orange mottled sllty clay with sand.damp.no odor
Brown and orange mottled sllty clay wtth sand.damp.no odor
Brown and orange mottled sllty clay wtth sand.damp.no odor
Brown and orange mottled sandy clay .damp, slight sweet odor
Brown and orange mottled sandy clay.damp.sllght sweet odor
Brown and orange mottled sandy clay.damp.sllght sweet odor
Brown and orange mottled sllty clay, roots, damp
Brown and orange mottled sllty clay, roots, damp
Brown and orange mottled sllty clay, damp, sweet odor
Brown and orange mottled silty clay, damp, sweet odor
Brown and orange mottled sllty clay, sand, damp, sweet odor
Brown and orange mottled sllty clay, sand, damp.sweet odor
Brown and orange mottled sllty clay, sand, damp.sweet odor
Brown and orange mottled silty clay, sand, damp.sweet odor
Brown and gray silty clay, dry, sweet odor, boulders
Brown Railroad riprap, black sol!, sweet odor, slag
Brown Railroad riprap, Mack soil, sweet odor, slag
Brown and orange mottled sllty clay, dry, sweet odor
Brown and orange mottled sllty clay, dry, sweet odor

OVA Reading
(ppm)

Bkgd. Sample*
0
0
0
0
0
0

0.4
1
0

0.4
1.5
0

0.4
1.5
0

3.8
0
1
4
0
1
1

0
1

0

0

0

0
1

0

0

0
0
0
0
0
0

0.4
1
0

0.8
1.5
0

1.2
1.5
0
3
0
1

3.5
0
1

42
0
1

12
0

35
1

45
6

120
30
10

0.5
0

0.5
0

HNu Reading
(ppm)

Bkgd. Sample'
0
0
0
0
0
0
0
0

02
0
0

0.2
0
0

0.2
1
0
0
1
0
0
1
0
0

1

1

1

0
0

0

1.2

0
0

0
0
0
0
0
0

0.2
0
0

0.2
0
0

0.2
1
0
0
1
0
0
46
0
0

2
1

13
8
5

28
45
18
0.2
1
0

2
1.2

Laboratory
Parameters

TCL Pest/PCB
M/P/K

TCL Pest/PCB
M/P/K

TCL Pest/PCB
M/P/K

TCL Volatile* + 15
TCL Pesticide/PCB

M/P/K
TCL Volatiles + 15
TCL Pesticide/PCB

M/P/K
TCL Volatile* + 15
TCL Pestlclde/PCB

M/P/K
TCL Volatiles + 15
TCL Pestlclde/PCB

M/P/K
TCL Volatiles + 15
TCL Pestlclde/PCB

M/P/K
TCL Volatiles + 15
TCL Pesticide/PCB

M/P/K
TCL Pesticide/PCB 4 TCL Semlvolatiles

M/P/K
TCL Pesticide/PCB & TCL Scmivolatilcs

M/P/K
TCL Pesticide/PCB 4 TCL Semivolatiles

M/P/K
TCL Pesticide/PCB 4 TCL Semivolatiles

M/P/K
M/P/K

TCL Pesticide/PCB 4 TCL Semivolatiles
M/P/K

TCL Pestlclde/PCB 4 TCL Semivolatiles
M/P/K

QA/QC
Sample

43N-0.5
43N-0.5

46R-0.5



Table 2-7B(Contlnued)
On-Site Teat Pits

Neasa Site. Salem. Ohio
TestPH

Sample Number

RNS-TP-26-0.5
RNS-TP-26-3.5
RNS-TP-26-6.5
RNS-TP-27-0.5

RNS-TP-27-3.5

RNS-TP-27-6.5

RNS-TP-28-0.5
RNS-TP-29-0.5
RNS-TP-29-3.5
RNS-TP-29-4.5

Depth
(Feet)

0.5
0.5-3.5
3.5-6.5

0.5

0.5-3.5

3.5-6.5

0.5
0.5

0.5-3.5
3.5-4.5

Date
Collected

7/26/90
7/26/90
7/26/90
7/25/90
10/18/90
7/25/90
10/18/90
7/25/90
10/18/90
7/26/90
7/26/90
7/26/90
7/26/90

Soil Desciptlon

Brown cltty clay, roots, dry, no odor
Brown and orange mottled sllty clay, gravel, dry, no odor
Brown and orange mottled sllty clay, gravel, wet ,no odor
Brown sllty clay, grass, roots, damp, no odor
Brown sllty clay, grass, roots, damp, no odor
Brown and orange mottled sllty clay, dry, no odor
Brown and orange mottled sllty clay, dry, no odor
Gray clay, trace sand, damp, no odor
Gray clay, trace sand, damp, no odor
Black peaty clay, wet, strong sulfur odor
Brown sllty clay, damp, roots, no odor
Brown and orange mottled sllty clay, dry, methane odor
Black woody material, wet, peat, methane odor

OVA Reading
(ppm)

Bkgd. Sample*
1
1
1

0

0

0

0
0
0
1
0
0
0
0
0

7.5
0
50
250

HNu Reading
(ppm)

Bkgd. Sample*
2.5
2.5
25

0

0

0

0
55
1

1.5
0

0.2
0

0.2
0
0
0
0
0

Laboratory
Parameters

TCL PeMiclde/PCB & TCL Semivolatiles
TCL Pestlclde/PCB & TCL Semlvolatiles
TCL Pesticide/PCB & TCL Semlvolatiles
TCL Pesticide/PCD 4 TCL Semivolatlles

M/P/K
TCL Pestlcide/PCB & TCL Semlvolatiles

M/P/K
TCL Pesticide/PCB & TCL Semivolatiles

M/P/K
TCL Pesticide/PCB A TCL Semlvolatiles
TCL Pestlclde/PCB S TCL Semivolatiles
TCL Pesticide/PCB & TCL Semivolatiles
TCL Pestlclde/PCB & TCL Semivolatiles

QA/QC
Sample

45R-0.5

d:\projects\933-6154V1.rpt\tablesVbl2-7wb1
* Sample Reading Includes background
- Instrument not functioning
TCL Organic* * 40 - Target Compound Ust Volatile Compounds +15, Target Compound List Semtvolatlle Compounds +25 +0iphenyl Sulfone,
Organochtorine Pestteides/Potychkxtnated Blphenyh
TCL Organic* + 25 « Target Compound Ust Semtvotatte Compounds + 25 + EHphenyt Sulfone, Organochtorlne Pestlclde/Polychlorinated Blphenyls
M.P.K = Mlrex, Photomlrex and Kepon*
Inorganics - Target Compound Ust Metals (Including Mercury) and Cyanides
OCNB = 3,4 Dichloronftrobenzene

Note: The Target Compound List (TCL) of analytes consists of an extensive group of volatile organic, semlvolatile organic
pesticide and PCB compounds, the analysis of which Is mandated by the U.S. EPA Contract Lab Program (CLP). Many of the
TCL compounds are considered to be Non-Site related, that is, compounds which have never been Identified as having been present On Site
as products or have been identified In any environmental samples collected On-Site. Most notably, with the exception of methoxychlor.
the entire pestlclde/PCB list falls within the Non-Site related category.
OS-Nov-94
04:53:20 PM



Table 2-8
Nease Site. Salem, Ohio

On-Site Soil Borings

Soil Boring
Sample Number

RNS-SB-17-4

RNS-SB-17-7

RNS-SB-17-10

RNS-S8-17-13

RNS-S8-17-14.S

RNS-S8-18-3

RNS-SB-18-C

RNS-SB-18-0

RNS-S8-18-12

RNS-SB-18-15

RNS-S8-18-18

RNS-SB-18-19,5

RNS-S8-19-3

RNS-S8-19-*

RNS-SB-18-0

RNS-S8-1B-12

RNS-S8-19-15

Depth
(Feet)

0-1

1-2
2-3
3-4

4-6
5-6
6-7

7-8
8-fl

9-10

10-11
11-12

12-13
13-14

14-14.5
0-1

1-2
2-3
3-4

4-5

5-6
6-7

7-8

8-9

9-10

10-11

11-12

12-13
13-14

14-15

15-16

16-17

17-18
18-19
10-19.5
0-1

1-2

2-3
3-4

4-5
5-6
6-7

7-8
8-0

MO
10-11

11-12
12-13
13-14

14-15

Pond

1

1

2

Sample
Collected •

VOA(F)

VOA(F)

VOA (N)

VOA(N)

VOA (N)

VOA(F)

VOA(F)

VOA(F)

VOA(F)

VOA (N)

VOA(N)

VOA(N)

VOA(F)

VOA(F)

VOA(F)

VOA(F)

VOA(N)

OVA Reading
(ppm)

Sample

14

30
200

600
200
4.5

110
»4

1000+
1000+

570

320
1000+
1000+

0
0
0
0

0

0.2
5

18
320

520

1000+
18

6.8
62

0.5

0.5

0
0
0

0
10

160

92

62
720

42
70

750

990

1000+
1000+
1000+
1000+
1000+

HNu Reading

(PPm)
Sample

14

20
600

600
45
50

150

500

900

400
600

40C
700

700
0
0
0
0

0
1

4

74

30
400

700

45

5
3

1

1

1
1

1
0
0

162

70
70

2000+
22
65

220
160

600

600
450
600

620

Date
Collected

7/1 «0

a)

6/29/80

•)

8/27/81

«)
b)

Laboratory
Parameters

TCL SVOA + 25 + DPS. M.P.K
TCL VOA+ 15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K

TCL VOA + 15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS, M.P.K
TCL VOA + 15
TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15
DfF. Inorganics. DCNB
TCL SVOA + 25 + DPS. M.P.K

TCL VOA +15
D/F. Inorganics, DCNB
TCL SVOA + 25 + DPS. M.P.K
TCL VOA + 15

D/F. Inorganics. DCNB
TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15
D/F. Inorganics. DCNB
TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K

TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15
TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

QA/QC
Sample

RNS-SB-38-15

Continued



Table 2-8 (Continued)
Nease Site, Salem. Ohio

On-Site Soil Borings

Soil Boring
Sample Number

RNS-SB-19-17.5

RNS-SB-20-3

RNS-S8-20-6

RNS-SB-20-9

RNS-S8-20-11

RNS-S8-20-14

RNS-SB-20-17

RNS-SB-21-3

RNS-S8-21-«

RNS-S8-21-9

RNS-S8-21-12

RNS-SB-21-15

RNS-SB-21-16.5

RNS-S8-22-3

RNS-SB-22-6

RNS-S8-22-9

RNS-SB-22-12

Deptfi
(Feel)

15-16
16-17
17-17.5
0-1
1-2
2-3
3-4
4-5
5-6
5-7
7-8
8-9
9-10
10-11

11-12
12-13
13-14
14-15
15-16
16-17
0-1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
8-0
9-10
10-11
11-12
12-13
13-14
14-15
15-16
16-16.5
0-1
1-2
2-3
3-4
4-5
5-«
6-7
7-«
8-6
9-10
10-11
11-12

Pond

2

2

2

SP

Sample
Collected *

VOA (N)

VOA(F)

VOA(F)

VOA(F)
VOA(F)

VOA(N)

VOA (N)

VOA(F)

VOA(F)

VOA(F)

VOA(N)

VOA(N)

VOA(N)

VOA(F)

VOA(F)

VOA(F)

VOA(N)

OVA Reading
(ppm)

Sample

1000+
1000+
1000+

4.5
32

750
200

SB
74
68

400
1000+
1000+
1000+

880
1000+
1000+
1000+
1000+
1000+

16
12
18
32
40
80
10
26
38

800
400

12
24

450
40

1000+
1000+

1
2
1
1

1.2
0.8

1
1
1
0
0
0

HNu Reading
(ppm)

Sample

530
750
750

2
17.5
300
200

16
8.5

11.5
150
250
200
200

240
200
350
200
50

400

-

6
25
50

5
14
14

180
550

4
45
70
10

300
300

4
3
2
0
0
0
0
1
0

0

1
2

Dale
Collected

6/27/81
a).b)

6/27/90

a)
t>)

6/28/90

•)

7/16/90

0

Laboratory
Parameters

TCL SVOA + 25 + DPS. M.P.K
TCL VOA + 15

TCL SVOA + is + DPS. M.P.K
TCL VOA +15
D/F. Inorganics. DCNB
TCL SVOA + 25 + DPS, M.P.K
TCL VOA +15
D/F, Inorganics. DCNB
TCL SVOA + 55 + DPS. M.P.K
TCL VOA + 15
D/F, Inorganics. DCNB
TCL SVOA + 25 + DPS. M.P.K
TCL VOA + 15
D/F. Inorganics. DCNB
TCL SVOA + 25 + OPS. M.P.K
TCL VOA + IS

TCL SVOA + 25 + DPS. M.P.K
TCL VOA + 15
TCL SVOA + 25 + DPS, M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS, M.P.K
TCL VOA + 15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P,K
TCL VOA +15
TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15
D/F. Inorganic*. DCNB
TCL SVOA + 25 + OPS. M.P.K
TCL VOA +15
3/F. Inorganict, DCNB
TCL SVOA + 25 + OPS. M.P.K
TCL VOA +15
D/F, Inorganics, DCNB
TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

QA/QC
Sample

RNS-SB-36-3

RNS-SB-37-15

RNS-SS-43-3

Continued



Table 2-8 (Continued)
Nease Site, Salem, Ohio

On -Site Soil Borings

Soil Boring
Sample Number

RNS-S8-22-15

RNS-SB-22-18

RNS-S8-23-3

RNS-SB-23-6

RNS-SB-23-8

RNS-S8-23-12

RNS-SB-23-15

RNS-S8-24-3

RNS-S8-24-0

RNS-S8-24-8

RNS-SB-24-1 1

RNS-S8-24-14

RNS-SB-24-1 5.5

RNS-S8-25-3

RNS-Se-25-C

RNS-S8-2S-9

RNS-S8-25-12

Depth
(Feet)

12-13
13-14
14-15
15-16
16-17
17-18
0-1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
8-9
9-10
10-11
11-12
12-13
"3-14
14-15
0-1
1-2
2-3
3-4
4-5
5-«
6-7
7-8

8-0
»-10
10-11
11-12
12-13
13-14
14-15
15-15.5
0-1
1-2
2-3
3-4
4-5
5-4
6-7
7-«
8-9
9-10
10-11
11-12

Pond

SP

SP

7

7

Sample
Collected •

VOA (N)

VOA(N)

VOA(F)

VOA(F)

VOA(N)

VOA (N)

VOA(N)

VOA(F)

VOA(F)

VOA(F)

VOA (N)

VGA (N)

VOA (N)

VOA(F)

VOA(F)

VOA(N)

VOA(N)

OVA Reading
(ppm)

Sample
3
6

0.5
0
0
0
0
1
0
0

0.2
0

0.5
0.8
0.5

2
3.5

1
1.5
1.5

1
0
2
0
0
2
0
0
2

e
0
0
2
4
4
2
2
0
0
0
e
0

42
18
42
11
24
20
6

HNu Reading
(ppm)

Sample
1
1
1
2
4
1
0
0
0
0
1
0

0

1
1
1
1
0
0
1
1
0
0
0
0
0
0
0
0

30
30
32
52
36
12
30
30
0

0.5
0
5
0

42

-

-

Date
Collected

7/1 6/90
f)

7/1 6/90

0

7/2/90

e)

7/11/90

<fl

Laboratory
Parameters

TCL SVGA + 25 + DPS, M.P.K
TCLVOA+15

TCL SVOA + 25 + DPS, M,P,K
TCLVOA+15

TCL SVOA +25 +DPS. M.P.K
TCLVOA+15

TCL SVOA +25 +DPS, M.P.K
TCLVOA+15

TCL SVOA +25 +DPS. M.P.K
TCLVOA+ 15

TCL SVOA +25 + DPS. M.P.K
TCLVOA+15

TCL SVOA +25 + DPS. M.P.K
TCLVOA + 15

TCL SVOA + 25 + DPS, M.P.K
TCLVOA+15
D/F. Inorganics. DCNB
TCL SVOA + 25 + DPS. M.P.K
TCLVOA+15
D/F. Inorganict. DCNB
TCL SVOA + 25 + DPS. M.P.K
TCLVOA+15
D/F, Inorganics. DCNB
TCL SVOA + 25 + DPS, M.P.K
TCL VOA + 15

TCL SVOA + 25 + DPS, M.P.K
TCLVOA + 15

TCLVOA+15
TCL SVOA + 25 + DPS, M.P.K
TCL SVOA 4 25 + DPS. M.P.K
TCLVOA+15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +16

TCL SVOA + 25 + DPS. M.P.K
TCLVOA + 15

TCL SVOA + 25 + DPS, M.P.K
TCLVOA + 15

QA/OC
Sample

RNS-SB-40-3

Continued



Table 2-8 (Continued)
Nease Site, Salem, Ohio

On-Site Soil Borings

Soil Boring
Sample Number

RNS-SB-25-15

RNS-SB-26-3

RNS-SB-26-7

RNS-SB-26-10

RNS-S8-27-3

RNS-SB-27-7

RNS-SB-27-10

RNS-S8-27-13

RNS-SB-28-1

RNS-S8-28-4

RNS-SB-28-7

RNS-S8-28-10

RNS-S8-28-13

RNS-SB-29-3

RNS-S8-2B-6

RNS-SB-29-S

RNS-SB-29-12

Depth
(Feet)

12-13

13-14

14-15

0-1

1-2

2-3

3-4

4-5

5-€

6-7

7-«

8-8

9-10

0-1

1-2

2-3

3-4

4-5

5-fl

6^7

7-fl

8-9

9-10

10-11

11-12

12-13

0-1

1-2

2-3

3-4

4-5

5-«

6-7

7-«

8-9

9-10

10-11

11-12

12-13

0-1

1-2

2-3

3-4

4-5

6-6

6-7

7-6

8-0

9-10

10-11

11-12

Pond

7

3

3

3

4

Sample
Collected *

VOA (N)

VOA(F)

VOA (N)

VOA(N)

VOA(F)

VOA (N)
VOA(N)

VOA (N)

VOA(F)

VOA(F)

VOA(N)

VOA(N)

VOA(N)

VOA(F)

VOA(F)
VOA(F)

VOA(N)

OVA Reading
(ppm)

Sample

-

1
1
3

13
35
2
2

30
56

4
0.5

1
1.2

0
3
3

14
61
4
0

0.5
0.5
0.2
0.6

1
1.5

1
2
1
6
2
8
2
0
6
9
0
1

0.2
e
1

18
75
12
11
65
12
35

HNu Readinc
(ppm)

Sample

0
0.5

-

-

-

0
1
0
0

1.5
9

11
34
10
2
5
6
e

0.5

10
8

12
5
2
2
4
2
2
0

1.2
1

-

-

-

-

Date
Collected

7/11/90

<*)

7/1 4/90

7/13/90

c)

7/1 3/90

c)

6/30/90

Laboratory
Parameter*

TCL VOA +15

TCL SVOA + 25 + DPS, M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL SVOA + 25 + DPS. M.P.K

TCL SVOA * 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS, M.P.K
TCL VOA +15
D/F. Inorganics. DCNB

TCL SVOA + 25 + DPS, M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS, M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15
TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA +15

OA/QC
Sample

RNS-S8-42-3

RNS-SB-41-1

Continued



Table 2-8 (Continued)
Naase Site. Salem. Ohio

On-Site Soil Borings

Soil Boring
Sample Number

RNS-S8-29-15

RNS-SB-29-1B

RNS-SB-30-3

RNS-S8-30-6

RNS-SB-30-fl

RNS-SB-30-12

RNS-SB-30-15

RNS-SB-30-1B

RNS-S8-31-2.5

RN3-CB-31-5

RNS-S8-31-1X

RNS-S8-31-12

RNS-S8-31-15

RNS-SB-31-16

RNS-SB-32-2

RNS-S8-32-« •

RNS-S8-32-0.7

RNS-S8-32A-18

RNS-S8-32A-20

Depth
(Feet)

12-13
13-14
14-15
15-16

15-17

17-18

0-1

1-2

2-3

3-4

4-5

5-6

6-7

7-8-

8-9

9-10

10-11

11-12

12-13

13-14

14-15

15-16

16-17

17-18

18-19

1-2.S

3-5

9-11

11-13

13-15

15-18

0-2

6-8

8-8.7

16-18

18-20

Pond

4

4

2

7

SP

Sample
Collected *

VOA(N)
VOA(N)

VOA(F)

VOA(F)

VOA(F)

VOA (N)

VGA (N)

VOA (N)

P(F)

P(F)

P(N)

P(N)

P(N)

P(N)

P(F)

P(F)

P(F)

P(N)

P(N)

OVA Reading
(ppm)

Sample
20
20
35
55
22
23
0
0
0
3
4
6
4
6

12
15
20
50

200
150
60
2

10
50
10

2000

1000 +

1000 +

-

-

-

2

3

3

0

0

HNu Reading
(ppm)

Sample

-

-

0
0
0
0

10
10
8

15
30
10
55
10
15
18
40
2
3
5
7

50

150

480

-

-

-

0

1

7.5

-

-

Date
Collected

6/30/90

6/30/90

7/10/90

7/10/90

7/18/90

Laboratory
Parameters

TCL SVOA + 25 + DPS, M.P.K
TCLVOA+15

TCL SVOA + 25 + DPS. M.P.K
TCLVOA+15

TCL SVOA + 25 + DPS. M.P.K
TCLVOA+15
D/F. Inofflanict . DCNB
TCL SVOA + 25 + DPS. M.P.K
TCLVOA+15
D/F. Inorganics. DCNB
TCL SVOA + 25 + DPS. M.P.K
TCLVOA+15
D/F, Inorganics. DCNB
TCL SVOA + 25 + DPS. M.P.K
TCLVOA + 15

TCL SVOA + 25 + DPS. M.P.K
TCL VOA + 15

TCL SVOA + 25 + DPS. M.P.K
TCLVOA+15

Grain Size. Moisturg Content
Permeability. Specific Gravity
Atterourg Limits. Porosity
Grain Size. Moisture Content
Specific Gravity
Atterburg Limits
Grain Size, Moisture Content
Permeability. Specific Gravity
Atterburg Limits, Porosity
Grain Size. Moisture Content
'ermeability. Specific Gravity
Atterburg Limits, Porosity
Grain Size, Moisture Content
Permeability. Specific Gravity
Anerburg Limits, Porosity
GS.MC.P.SG.AL.P (as above)
Grain Size. Moisture Content
Specific Gravity
Anerburg Limits
Grain Size, Moisture Content
Specific Gravity
Atterburg Limits
Grain Size, Moisture Content
Specific Gravity
Atterburg Limits
Grain Size, Moisture Content
Permeability. Specific Gravity
Atterburg Limits, Porosity
Grain Size, Moisture Content
'ermeability. Specific Gravity
Atterburg Limits, Porosity

QA/OC
Sample

RNS-SB-38-12

Continued



Table 2-8 (Continued]

Nea*e Site. Salem. Ohio

On-Site Soil Barings

Soil Boring

Sample Number

RNS-S8-32A-21

RNS-SB-33-2

RNS-SB-33-4

RNS-S8-33-6

RNS-SB-33-7.5

RNS-SB-33A-2

RNS-SB-33A-4

HNS-SB-33A-6

RNS-SB-33A-8

RNS-SB-33A-10

RNS-SB-33A-12

RNS-SB-33A-14

RNS-S8-33A-t6

RNS-SB-33A-17

RNS-S8-34-2.5

RNS-S8-34-5

RNS-SB-34-7.6

Depth

(Feet)

20-21

0-2

2-4

4-6

6-7.5

0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-18

16-T7

.6-2.5

3-5

5.6-7.5

Pond

SP

3

3

4

Sample

Collected *

P(N)

P(F)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(F)

P(F)

P(F)

OVA Reading

(ppm)

Sample

0

0

0

0

0

0

0

0

1

0.5

0.5

-

0.2

0.2

-

-

-

HNu Reading

(PP"i)
Sample

-

-

-

-

-

0

0

0

0

0.5

0.5

-

0

1.5

-

-

-

Dale
Collected

7/18/80

7/18/80

7/18/00

Laboratory
Parameters

Moisture Content

Grain Size. Moisture Content
Permeability. Specific Gravity
Atterburg Limits. Porosity

Moisture Content

Grain Size, Moisture Content
Permeability. Specific Gravity
Atterfourg Limits. Porosity
Grain Size. Moisture Content
Permeability, Specific Gravity
Atterburg Limits, Porosity
Grain Size. Moisture Content
Permeability. Specific Gravity
Atterburg Limits. Porosity
Grain Size, Moisture Content
Permeability. Specific Gravity
Atterburg Limits, Porosity
Grain Size. Moisture Content
Permeability. Specific Gravity
Atterburg Limits. Porosity

Moisture Content

Grain Size. Moisture Content
Permeability. Specific Gravity
Atterburg Limits, Porosity
Grain Size. Moisture Content
3ermeabilrty, Specific Gravity
Atterburg Limits. Porosity

No recovery of cample

Grain Size. Moisture Content
Permeability. Specific Gravity
Atterburg Limits. Porosity

Moisture Content

Grain Size. Moisture Content
Permeability. Specific Gravity
Atterburg Limits, Porotity
Grain Size. Moisture Content
Permeability. Specific Gravity
Atterburg Limits, Porosity

No recover of cample

OA/QC
Sample

Continued



Table 2-8 (Continued)
Neaae Site, Satem. Ohio

On-Sile Soil Borings

RNS-S8-34-11 5

RNS-SB-34-14

RNS-SB-34-16 5

RNS-SB-34-19

RNS-SB-34-21.5

RNS-SB-34-24

RNS-SB-a4-26.5

RNS-S8-34-2e

RNS-S8-34-31.5

RNS-SB-34-34

RNS-S8-34-36.3

RNS-SB-34-39

RNS-SB-34-41.5

Depth

(Feet)

a.s-11.5

12-14

14.5-16.5

17-19

19.5-21.5

22-24

24.5-26E

27-28

20.5-31. £

32-34

35-36.3

37-38

39.5-41.S

Pond

4

Sample
Collected '

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

P(N)

OVA Reading
(ppm)

Sample

-

-

-

-

0

10

0

0

0

0

0

0

0

HNu Reading
(ppm)

Sample

-

-

-

-

0

0

0

0

1

0

0

0

1

Date
Collected

7/18/90

Laboratory

Parameters

No recover of sample

Grain Size. Moitture Content
Permeability, Specific Grav.ly
Atterburg Limits, Porosity

Grain Size, Moisture Content
Permeability. Specific Gravity
Atterburg Limits. Porosity
Grain Size. Moiature Content
Permeability, Specific Gravity
Anerburg Limits. Porosity
Grain Size. Moisture Content
Permeability. Specific Gravity
Atterburg Limits. Porosity
Grain Size, Moisture Content
Permeability. Specific Gravity
Atterburg Limits. Porosity
Grain Size. Moisture Content
Permeability. Specific Gravity
Atterburg Limits. Porosity
Grain Size. Moisture Content
Permeability, Specific Gravity
Atterburg Limits, Porosity
Grain Size. Moisture Content
Permeability. Specific Gravity
Atterburg Limits, Porosity
Grain Size. Moisture Content
3ermeability. Specific Gravity
Anerburg Limits. Porosity
Grain Size, Moisture Content

Permeability, Specific Gravity
Anerburg Limits, Porosity

Grain Size, Moisture Content
Permeability. Specific Gravity
Anerburg Limits, Porosity

Grain Size, Moisture Content
Permeability, Specific Gravity
Atterburg Limits, Porosity

QA/QC
Sample

Continued



TaMe 2-8 (Continued)
Mean Site. Satem. Ohio

On-Site Soil Boring t

* Sample Collected: VOA - Volatile Organic Analysis. (F) - Fill/Non-Native Material.

(N) « Native Soil. P » Physical Paramele/s

- Instrument not functioning

TCL SVOA + 25 + DPS - Target Compound List Semivolatile Compound* + Library Search of
25 Compounds + Diphenyl Sulfone. Organochlofine Pesticides/Polychlorinaled Biphenyls

M.P.K • Mirex, Photomirex and Kepone
TCL VOA + 15 « Target Compound List Volatile Compounds plus Library Search of 15 Compounds
D/F. Inorganics « Metals (including Mercury) and Cyanide*. OCNB » Dioxins/Furant, 3.4-Dichloronitrobenzene

X - Indicates the depth location where the volatile sample was collected
The TCL SVOA + 25 + DPS is a composite sample collected from the interval indicated

SP - Sludge Pile

Note: The Target Compound List {TCL) of analytes consists o( an extensive group of volatile organic, semivolatile organic
pesticide and PCB compounds, the analysis of which is mandated by the U.S. EPA Contract Lab Program (CLP). Many of the

TCL compound* have never been identified as having been present on the Site as products or been identified in any environmental

samples collected on the Site. Most notably, with the exception of methoxychlor. the entire persticide/PBC list (alls within

this characterization.

a) Retampled July 27. 1080 lor TCL VOA +15
b) Rewmpled November 26. 1000 lor pesticides/PCBs and MPK

c) FUssampled November 26. 1990 for pesticides/PCBs
d) Rewmpled November 27. 1090 for pesticides/PCBs

e) Resampled July 20. 1000 lor TCL VOA+15
f) fteiampled December 5. 1090 for pesticides/PCBs

fecampling Event* are described in the text.

mtl.d:\proj«ct»Va33-g1S4\fiUables\(bl2-3.wk1



Table 2-9
Physical Testing Soil Boring Program

Nease Site, Salem, Ohio

Soil Boring Number

Pond

Date Drilled
Surface Elevation

Depth to Pond Bottom
Total Depth

Sample Collection Depths
below ground (Pond) surface.

Resampled Date

Sample Depth

SB-31

2

7/10/90
1184.0

9.0

16.0

0-2.5
2.5-5.0

5-7
7-9

9-11
11-13
13-15
15-16

12/6/90

3-5
11-13

SB-33
3

7/14/90
1170.8

2.0
7.5

0-2
2-4
4-6

6-7.5

11/29/90

2-4
6-8

8-9.5

SB-33A

3

7/18/90
1167.3

NA
170

0-2
2-4

4-6

6-8

8-10
10-12
12-14
14-16
16-17

12/6/90

SB-34
4

7/3/90
1174.6

9.0
41.5

0-2.5

2.5-5.0
5-7.5
7.5-9
9-11
11-13
13-14

14-16.5
16.5-19
19-21.5
21.5-24
24-26.5
26.5-29
29-31 .5

31.5-34
34-36

36-39
39-41.5

12/6/90

SB-32

7

7/10/90
1193.4

9.0
9.0

0-2
2-4
4-6
6-8
8-9

11/28/90

6-8
8-9

SB-32A
7

7/18/90
1199.4
NA

21.0

14-16
16-18
18-20
20-21

11/28/90

mtl_d:\projects\933-6154\ri\tables\tbl2-9.wq1

NA - Not Applicable, bohng located outside of pond



Table 2-10
MFLBC Sampling Program Overview

Neasc Site, Salem. Ohio

Station ID

1
2
3
4
5

6A
6B
6C
6D
7
8
9
10
11
12
13
14
15
16
17
18
19

19A
19B
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

Station Location

Upstream of the WWTP
Northeast comer WWTP
Confluence of Golf Course Stream & MFLBC
Discharge Zone: North of Inactive Landfill
Upstream Allen Road
Feeder Pond (RN-SP-4)
Sbnker Pond. Inlet (RN-SP-1)
SJanker Pond. Middle (RN-SP-?)
North of Blanker Pond, Beach (RN-SP-3)^
AHen Rd. downst4ream (Slanker Bridge, North)
Pine Lake Road Bridge
Between Goshen Road and Rle. 165
Miller Farm (approximately 700 ft. downstream of State Rte 1 65)
Swamp 0.3 RM South of Middletown Road
Ruthraff Farm (approximately 400 ft. downstream of Middteton Rd.)
Route 45 (0.7 mi. N of Middletown Rod.)
Swamp between Rt. 45 and Rt 62
Route 62
Swamp 0.45 RM South of Rt. 62
Sherwood Farm (approximately 1600 ft. upstream of State Rte 1 65)
Route 1650
Beaver dam 1 .85 RM South of Rt. 1 65
Large swamp West of Beaver Dam
Large Swamp East of Beaver Dam
Pine Lake Road Bridge
0.7 RM South of Pine Lake Rd. Bridge
East of intersec. of East 10th St. & Egypt Rd.
Private bridge 0.45 R< South of Rt. 1 4 bridge
North Lisbon R.-Rt. 14 at River bend
Swamp West of EPA '89 Station 24
Swamp 0.53 RM South of EPA '89 Station 24
Camp Farm (approximately 0.5 RM upstream of State Hwy. 344)
Railroad bridge over Ltsbon-Canfield Rd.
Cunningham Rd. bridge over Stone Mill Run
Erie-Lackawanna/East Branch brige over East Branch Cherry Vally Cr.
SE bank of confl. of MFLBC & Cherry Vail. Cr.
0.23 RM South of old Rt. 344 Bridge
Swamp West of EPA "89 Station 32
Swamp 0.68 RM North of Rt 45
Teagarden bridge on Eagleton Rd.
Coteman Rd. Bridge
0.37 RM South of Furnace Rd. Bridge
Above Lisbon Dam
Betow Lisbon Dam
0.6 RM Wesi of EPA '69 Station 42
Elkton West Point Rd. Bridge
0.2 RM East of EPA '89 Station 42
Beaver Creek State Park Canoe Uvery
Bear Hollow Rd. Bridge
Swamp byjtt. 7 North of Williamsport
Y Camp Rd. bridge (WFLBC)
Bel School Rd. bridge
Sprucevate Bridge-Beaver Creek State Park
Fnsdericktown bridge (NFLBC)
1 RM South of MFLBC/NFLBC confluence
Grimms Road Bridge

Total Number of Stations

Media Sampled
Fish

X

X

X

X
X
X

X

X

X

X

X
X

X
X
X

X
X

X
X

X

X
X

X
X
X
X
X
X
28

Surface Water

X
X
X
X
X

X

X
X

X

X

X

X

X
X
X

X

X

X

X
X

X

X
22

Sediment

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
54

FkxxJplain

X

X

X

X
X

X

X

7
mtl_d:Vrojects\933-6154\ri.rpt\tabtes\tbl2-10. wb1
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Table 2-11
MFLBC SIX Ion Descriptions and Field Observations

Neaee Site. Salem, Ohio
Station Location Description and Observations

1 MFLBC upstream ol the WWTP just
west of the Route 45 overpass
RM:3.3
Latitude ^onglluda
40«54I36' 80(52'4Q'

BanK vegetation was characteristic ol a scrub/shrub wetland fringe consisting ol silkydogwood. pussy willow Hawthorne,
and various grasses. The substrate was composed ol 00% sand and line silt (stream edges) and 10% gravel (center ol stream).
The water was slow moving. The water color ranged Irom clear to chocolate brown depending on weather conditions.
Wildlife observed at this station Included bullfrogs, spring peepers, various songbirds, and sign* of beavers. A beaver
dam was located approximately BOO feet downstream Irom the Route 45 overpass.

Northeast corner of WWTP on MFLBC
prior to the stream flowing to the west
RM:3.0
Latitude ^qnqlUide
40I54'54< 80*52'55'

Station Is located within a forested area consisting primarily ol Boxelder, Black cherry, American elm, mullillora rose, and
various grasses. The substrate was composed ol 50% sand and line sill and 50% gravel. A natural log and debris dam was
located 60 feet upstream of sampling area. Riffle and pool areas common. Wildlife observed included mallard duck and
numerous songbirds.

Northwest comer of WWTP on MFLBC 80 Station is located within a lorested area similar to Station 2. A municipal landfill (glass, motel, and garbage) with • steep
feet downstream of the Golf Course
Stream Confluence
RM:3.6
Latitude Longitude
40«54'66< 80»52'67'

embankment to the stream is located south of the MFLBC. The substrate consists predominately of fine sand and some silt
Wildlife observations Included mallard duck, great blue heron, and various songbirds.

Discharge zone: on MFLBC approximately
900 It. upstream of Allen Road
RM: 3.9
Latitude Longitude
40"54'67'

Station is located within a lorested area similar to Stations 2 and 3. The substrate Is composed of gravel (In riffle areas)
and line sand and silt (in pool areas). Observed wildlile Included various songbirds, mallard duck, and spring peepers.

MFLBC Immediately upstream of Allen
Road Bridge
RM:4.1
Latitude Longitude
40«55'04*

Immediately above Allen road bridge, the bank vegetation consisted of grasses and small shrubs providing limited cover. A
lorested area similar to previous stations begins about 50 feet upstream ol the bridge. The stream substrate was composed
of 90% gravel (within riffle areas) and 10% sand In pool areas. At this station, the stream was predominated by shallow
riffles (< 6' depth) and several deep pools (3 leet) which were 'ocatod behind fallen trees. Wildlile observations Included
various songbirds and signs of beavers.

6 A Feeder Pond, approximately 350
leet west of Slanker Pond

Latitude
40»55'13'

1 onginida
80t53'07'

Feeder pond Is approximately 12.000 square leet (.28 acres) in size. It is situated within a red maple and tulip tree
forest. An emergenVscrub-shrub wetland consisting of silky dogwood, sweet flag, blackberry, and swamp milkweed
surrounded the ponds edge. Pond substrate consisted ol fine silt and decomposed vegetation. Wildlile observed Included
great blue heron, beaver, and numerous fish.

68. 6C,
60

Slanker Pond (Inlet, middle, and beach)

Latitude
40«55'15'

Longitude
eo«63'16*

Slanker Pond Is approximately 1 acre in size. Station 6C was located at the deepest portion of the pond (7'5"). Pond
sediment consists ol sand and fine sill. Several patches ol cattails and soil rush were scattered around the edges of
the pond. Wildlile observed at the pond Included mallard ducks, Canada geese, • musk/at den, and numerous fish.



Table 2-11 (Continued)
Station Descriptions and Field Observations

Nease Site. Salem. Ohio

Station Location Description and Ob»>rvatlons

7 MFLBC Immediately downstream ol
Slanker Road 8rldg»
RM;4.3
Latitude Longitude
40I65'13* 80»53'07*

Vegetation along the stream banks juit below the Slanker Bridge consisted ol various grasses, Japanese knotweed, teasel,
and a (ew shrubs (silky dogwood and .Mack willow) which provided limited overhead cover. Several rilde areas and deep
pools (near the bridge) were present at this station. The stream substrate was predominantly rubble and sand. Concrete
slabs, boulders, and gravel occurred in areas closer to the bridge. Songbirds were the only wildlife observed at this station.

MFLBC upstream ol Pine Lake Road Bridge Bank vegetation at this station was characteristic ol a scrub/shrub area. Overhanging shrubs and Uees such as black willow,
RM: S.O silky dogwood, boxelder, and multillora rose provided some stream shading and cover. The substrata was composed ol 80%
Latitude Longitude sand and silt and 20% gravel and pebbles. Riflle and pool habitats were present. Wildlife observed at this station Included
40'56'46* 80»53'02* various songbirds and muskrat.

MFLBC between Goshen Road and Route
166 RM:0.3
Lntlludn (onglluda

40«66'36* eO'52'62'

This station Is located within a forested area which provides nearly 100 percent stream shading. Rillle and pool habitats
were present The substrate was composed of rubble, gravel, and some boulders. The substrate In pools were sand and silt
and In riffles It consisted of rubble and gravel. Various songbirds were observed at this station.

10 Miller Farm(appx. 700 ft. downatrm.
RM:0.6 ofS.R. 1C5)
Latitude longitude
40*56'46'

Floodplaln sample stations were located approximately 600 feet north of Route 165. The stream at this point (lows
through a forested wedand which provides good stream shading. The stream had both riffle and pool habitats. Stream
substrate consisted ol rubble, gravel and boulders (riffle areas) and silt and sand (pool areas). Various songbirds were
observed at this station.

11 MFLBC 0.3 miles South of Middlelown
Road RM:7.9
l-B^ude, Longitude
40«56'46' 80«52'00'

Stream flows through a forested wetland which provides good overhead stream shading. Sediment collected from stream
just downstream of the discharge from the adjacent swamp. Vegetation in forested area consisted ol red maple, sycamore,
green ash, skunk cabbage, and jewel weed. Rillle and pool habitats were present. Various songbirds were observed.

1 2 Ruthrall Farm(app*. 400 ft. downstrm. Floodplain sample stations were located approximately 400 feet north ol Middlelown road. The stream al this point Hows
RM: 8.3 of Mlddleton Rd.) adjacent to a forested wetland to the west and a pasture to the east. Stream shading was good and riffle and pool habitats
LaJHud.e, Longitude were present. Stream substrate consisted ol rubble (riffle areas) and gravel, sand, and fine silt (pool areas). Various
40*57'36* 80*5 1*44* songbirds were observed.

1 3 MFLBC Immediately upstream ol Route 45 Immediately upstream (west) of the Route 45 bridge, the bank vegetation consisted ol a few trees and shrubs providing
bridge RM:9.4 limited shading.' A large (alien tree was present across the stream just upstream ol the bridge. A deep pool wat present
Latitude, Longitude around the fallen tree. Riffles were present under the bridge and downstream of the bridge. The substrate was composed of
40158'07* 80*51 '20' rubble, sand, gravel, and boulders. Wildlife observed at this station Included great blue heron, raccoon, various songbirds,

and signs ol beaver.

1 4 MFLBC east of Route 45 and west ol Route Station located approximately 1,700 feet east of Route 45 adjacent to a pasture and a forested (loodplain. Stream substrate
62 RM:9.8 consisted ol rubble and gravel with a few depositions! areas of fine sand and sill. Overhanging black willows and box elder
Iqiliudq Longitude provided good cover. Wildlife observed Included mallard ducks, sandpiper, fish.
40»68t02' __ eO'50'61'

1 5 MFLBC upstream ol Route 62 bridge
RMM1.2
Latitude Longitude
40t57'35' eO'49'52'

Station located apptoximately 80 leet upstream of bridge within a partially forested area. Black willows, box elder, and
American elm provided limited stream shading. The substrate In pool areas was composed ol fine sand and silt while In
riffle areas It was mostly rubble, gravel, and sand. Wildlife observed Included two northern water snakes and various
songbirds.



Table 2-11 (Continued)
Station Descriptions and Fltld Observations

Nease Site. Salem, Ohio
Station Location Description and Obssrvatlons

16 MFLBC 0.45 river mile* downstream ol
Route 62 RM:11.7
Latitude Longitude
40»57118P 80»49'34'

At this station, the stream (lows slowly adjacent to a forested area to the west and a corn field to the east Bank
vegetation such as sycamore, black willow, box elder, and blackberry provide good stream shading. Sampling station located
approximately 1,250 (eel downstream ol a small northern tributary. Stream substrate consisted ol line and medium coarse
sand and hard day outcrops. Wildlife observed Included great blue heron and wood ducks.

17 Sherwood FarmCappx. 1600ft. upatrm. Floodplain sample stations were located approximately 1,800 leet north of Route 165, just upstream ol Callahan ditch. The
RM: 12.2 of S.R. 165) stream at this point (lows adjacent to a (arm field to the west and a partially forested area to the east Good stream shading
Latitude Longitude provided by bank trees such as red maple, silver maple, American elm, and boxelder. Stream substrate consisted ol One sand,
40'56'54* 80*49'42" silt, and day. Various songbirds were observed at this station.

18 MFLBC immediately upstream ol Route
165 RM:12.0
Latitude Lqngllude
40*56'40* 80»49'42'

Narrow tree rows bound the stream on both sides while open fields are present beyond the treea. Black willow, red maple,
boxelder. silky dogwood, rose, and blackberry provide good stream shading. The substrate was composed ol sand, silt, and
vegetation. Several logs and overhanging trees present along the stream. Wildlife observed Included great blue heron,
songbirds, Irogs, and signs ol beaver.

19 MFLBC 1.85 river miles south ol Route
165 RM:12.8
Latitude Longitude
40«56'23* 80M9'45*

Station Is located approximately 80 leet upstream Irom where the powerlines cross the MFLBC. Trees such as black cherry,
box elder, and black willow line the stream banks and provide some shading. Emergent wetlands are located to the east and
west ol the stream. Remenants ol an old beaver dam are present at the sampling location. Bottom substrate consists
mostly ol gravel and some sand and silt. Wildlife observed includes various songbirds and signs of beaver.

19A Swamp directly west ol Station 19
RM: 12.8
Latitude Longitude
40»56'23-

19B Swamp directly east ol Station 19
RMM2.8
Latitude Longitude
40«56'23' 80«49'40*

Floodplain sample stations were located approximately 1,800 feet south ol Route 165 and about 350 feet west of the
powerlines. Samples were collected within a forested wetland (west of ditch), ditch, and an emergent wetland (east of diich).
Trees along the ditch and within the forested wetland consisted of pin oak, black cherry, and arrowwood. Ditch substrate

consisted of sill and clay. Various songbirds were observed at this station.

Floodplain sample stations wore located approximately 1,800 (eet south of Route 165 and about 350 leet east ol Station 19.
Samples were collected within a forested wetland (east of ditch), ditch, and an emergent wetland (west ol ditch). Trees
along the ditch and within the forested wetand Included American elm. pin oak, vlrburnum, and hawthorn. Ditch
substrate consisted ol silt and day. Various songbirds were observed.

20 MFLBC upstream ol Pine Lake Road Bridge At this station, the stream flows through a forested wetland which provides good stream shading. Bank vegetation consisted
RM: 13.5 of black willow, American elm, multillora rose, red maple, and skunk cabbage. The substrate was composed entirely
latitude Longitude of sand and silt. Large beaver dam was located below bridge. Numerous logs, sticks, and debris were present within the
40*55'50* 80'49>43* stream. Wildlife observations Included various songbirds, wood duck, mallard duck. Canada gw.se. frogs, beaver, and

signs of muskrat and raccoon.

21 MFLBC 0.7 river miles south of Pine Lake
Rd.
RM. 14.2
Latitude Longitude
40«55118' 80«49'29'

Stream station located within Egypt Swamp approximately 30 leel upstream ol Shepherd ditch and 300 feet downstream
of the powerline crossing (he MFLBC. At this station, the it/earn Hows through a forested wetland consisting of silver
maple, elderberry, arrowwood, silky dogwood, and American aim. Stream shading was good. Stream substrate consisted of
fine sand, silt, and clay. Wildlife observed Included Canada 50050. wood duck, muxkrol. great blue heron, snapping turtle,
and signs of beaver and raccoon. Two beaver dams were located wllhin 200 leet downstream of this station.
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22 MFLBC east of Intersection ol E. 10th St.

& Egypt Rd.
RM: 15.2
(.atllude Longitude
40'54'38' 80I48'62'

Stream station located near the northwestern corner ol an old gravel pit oil ol Egypt Road and approximately 100 (eel
downstream ol a telephone line crossing the MFLBC. The stream (lows through a forested wetland consisting of silver maple,
silky dogwood, box elder, red maple, and skunk cabbage. Stream substrate consisted ol some gravel, fine sand and silt.
Slow moving water and pool areas were most prevalent at this station. Wildlife observed were Canada geese and various
songbirds and two beaver dams upstream ol the station.

23 MFLBC at private driveway bridge 0.45 Upstream of the bridge the stream Hows through a forested wetland while downstream the area Is more of an emergent/
river miles south of Rt.U bridge RM:16.1 shrub wetland. Bank vegetation provided some shading and consisted of black willow. American elm. silky dogwood. Japanese
Latitude Longitude knotweed, and skunk cabbage. Stream substrate was composed ol sand, pebbles, and rubble. Wildlife observed were
40I54'09' aO'48'06* various songbirds and frogs.

~24 MFLBC bend at Rl 14 and North Lisbon Rd. The stream Hows through a forested/emergent wetland made up ol black willow, silver maple, green ash. and skunk cabbage.
RM: 16.8 This station Is located |ust south of a domestic dump site made up ol concrete and metal. Stream substrate consist of
Latitude longitude gravel, coarse sand, and rubble. Water velocity is slow and stream shading Is good. Songbirds were observed at this
40IS3'59* 80M7116' station.

~25 Swamp southwest of EPA 1089 Station 24Station Is located about 120 feel southwest ol Station 24 within an emergent wetland. Sample collected within open water
RM:16.0 area surrounded by cattails, reeds, elderberry, and numerous dead trees. Water depth averaged t.5 feet. Water was stagnant
Latitude Longitude anc' dear. Various songbirds and.woodpeckers were ot served.
40«S3'B8' 80M7'1»*

26 MFLBC O.S3 river miles south of Station
24 RM: 17.52
Latitude Longitude
40«53'27' 80»47'23'

At this station the stream flows through a scrub/shrub area consisting of Japanese knotweed. silky dogwood, silver moplo,
and choke cherry. The station is located directly west ol a white house with the address ol 584 Lisbon Road. The sodimont
sample was collected in the slow moving stream. The stream substrate was made up of medium to coarse sand and gravel.
A beaver dam was located about 200 feet downstream of the station. Other signs ol beavers were observed.

27 Camp Farm(appx. 0.5 RM upstrm.
RM: 18.1 Of S.Hwy. 344)
latitude Longitude
40«52'40t 80I47'43"

Floodplain sample stations were located approximately 1.600 feet west of Usbon Road and 1,400 feet northwest ol the
Camp Farm. Samples were collected from the northern farm pasture and scrub/shrub wetland area along the MFLBC.
The stream in this area was slow moving and the substrate was composed ol sand and silt. Only • lew trees such as walnut,
red oak, shagbark hickory, and American elm were present within the pasture. Within the scrub/shrub wetland the vegetation
consisted of silky dogwood, skunk cabbage, and sweet flag. Stream shading was limited. Various songbirds were observed at
this station.

28 MFLBC at railroad bridge crossing over
Usbon-Canfleld Road
RM: 19.5
Latitude Longitude
40«51'66' eOf47'22'

At this station the stream flows through a thick scrub/shrub area which provides good cover and shading. Bank vegetation
Included black willow, silky dogwood, Japanese knotweed, grasses and multillora rose. Much of the stream Is slow moving
with the bottom substrate composed ol silt and clay. In the few riffle areas, the substrate consists ol boulder* and rubble.
Debris stch as logs and tree branches were present in the stream providing cover for fish. Wildlife observed were various
songbirds, watersnake, and frogs.

29 Stone MID Run at Cunningham Road bridge Stone Mill Run llow» through a forested area upstream ol the Cunningham road bridge and downstream of the bridge It Hows
RM: 20.4 adjacent to a maintained lawn. St/eam shading Is poor near the bridge but good within the forested area. The stream was
Lailiude Longitude mostly rillles with a lew areas of slow water and pools. The substrate was composed primarily of bedrock, boulders,
40*51'55* BO'47'22' and rubble. Limited line sand and sill was present. Wildlife observed Included various songbirds and a wale/snake.

Sample location is present 1.9 miles upstream of the confluence ol Stone Mill Run and MFLBC.
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30 Ea»t Branch Cherry Valloy Crook at This nation wa> located along the E.B. Cherry Valley Creek approximately 1,600 loot below Leetonla Sewage Treatment
abandoned Erle-Lackawana bridge RM:19.8 Plant. The stream banks were severly eroded and cut steep. Bank vegetation consisted mostly of grasses providing no
Latitude Longitude stream shading. Much ol the stream was slow moving with the substrate consisting of clay and sand. In rillle area* (near
40'52'OS' eo'46'20* bridge) the substrate was composed ol boulders and rubble. Wildlife observed were watersnake, songbirds, and a beaver.

The sample location Is present 1 mile upstream ol the confluence of the E.B. Cherry Valley Creek and MFLBC.

31 Confluence ol MFLBC and E.B. Cherry
Valley Creek RM:19.8
latitude Lonoltuda
40»52'45' 80»47'20'

Disturbed unvegetated soils were present all along the banks ol both streams from the construction of a new bridge over E.B.
Cherry Valley Creek. No stream shading or cover was present. Stream velocities were slow and the bottom substrate was
composed of sand and silly clay. Songbirds and a watersnake were observed.

32 MFLBC 1,450 feel south ol old RL 344
bridge RM: 20.6
Latitude Longitude
40«51M3P 80*47'48-

Station was located about 1,000 feet downstream ol the confluence ol Stone Mill Creek and MFLBC. The stream banks were
steep and moderately eroded. Bank vegetation consisted mostly of grass and some shrubs such as elderberry. Stream
shading was poor. Stream velocities were slow and the bottom substrate was composed of fine sand and sill Raccoon and
great blue heron tracks were observed along the stream edges. Songbirds including bank swallows were observed.

33 Swamp west oi EPA 1989 Station 32 This station is located In an emergent wetland about 750 feet east of Route 558 and about 1.400 feet south ol Salem Grange
Road. Sediment sample was collected from a large patch ol sweet Hag which Is located at the eastern edge ol • the
emergent wetland. Just east of this station the wetland changes to. a scrub/shrub wetland. Vegetation within
the emergent wetland consisted of cattails, reeds, woolgrass. and swamp milkweed. Standing water at a depth ranging from 2
to 4 inches was present throughout the emergent wetand. Wildlife observed included muskiat tracks and dens, pheasant, and
songbirds.

Swamp west oi EPA 1989 Station 32
RM: 20.8
Latitude Longitude
40'51M2" 80M7'56'

34 Swamp 0.68 river miles north of Rl. 45
RM:21.3
Latitude Longitude
40«50142' 80*48'20<

Station is located along Rt. 558 about 0.45 miles north ol the Rt. 45 and 558 intersection. Sample was collected from an
emergent wetland/pond about 100 (eel east ol Rt. 558. Average water depth was 1.5 feet. Pond substrate wa» composed of a
silly loam. Vegetation within sampling area Included speckled alder, silky dogwood, silver maple, skunk cabbage, and sedges.
Songbirds were observed at this site.'

35 MFLBC at Teagarden bridge on Eaglelon Rd. This station is located at the covered bridge crossing. The stream flows through a forested area upstream ol the bridge
RM: 23.0 which provides good overhead cover. A park with limited bank vegetation (grass) Is located on the western side, downstream
latitude Longitude ol the bridge. Bottom substrate in riffle areas below the bridge was composed of boulders and rubble. In pool areas the
40'49'15* 80*49*34* substrate consisted of silt and sand. Upstream of (he bridge, (he substrate consisted of bedrock.

3 7 MFLBC at Coleman Road Bridge
(Ketch Rd.) RM: 25.9
Latitude Longitude
40-47-34' 80«48'53'

The stream at this station flows through a forested area which provides good overhead cover. Bank vegetation Included
white ash, silver maple, sycamore, blackberry, and various grasses. Rillle and pool habitats were present The substrate
within the riffles was composed of boulders and rubble and within the pools the substrate consisted of gravel and sand.
Wildlife observed were various songbirds, frogs, and a beaver.

38 MFLBC 0.37 river miles south ol Furnace
Road bridge RM: 28.2
Lmllude Longitude
40«46138P 80i47'14'

Stream flows through a forested area which provides good overhead cover. Bank vegetation included silver maple, American
elm, red maple, silky dogwood, and jewelweed. Riflle and pool habitats were present Two grass Islands were located
Just upstream from this station. Bottom substrate was composed ol fine sand and silt.
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39 MFLBC upstream ol Usbon Dam
RM: 28.6
Latitude Longitude
40'4e'25* 80«46'55'

The tUeam Hows through Willow Grove Park which has limited stream shading due to the lack of trees and shrub* along its
banks. Much ol the stream at this station Is characteristic ol a pool habitat Only a few rillle areas are present upstream of
the park. Bottom substrate In the pool area is composed ol silt and clay while rubble and boulders are present In the
riffle areas. Various songbirds and frogs were observed at this station.

4 0 MFLBC downstream Usbon Dam
RM: 28.7
Latitude Longitude
40«46'2r 80«46'54'

At this station, bank vegetation on both sides of the si/eam consists of overhanging trees and shrubs such as black cherry,
American elm. red maple, red oak, spicebush, and sycamore which provide good stream shading. Most of this section Is
characteristic of high velocity riffle habitats, however several pool areas were present closer to the dam. Stream substrate
in the riffle areas were composed of boulders and rubble while gravel, sand, and silt were present In the pool areas. Songbirds
were abundant at this station.

41 MFLBC 0.6 river miles upstream ol
EPA 1980 Station 42
RM: 33.5
Latitude Longitude
40'45>40* BO'42'16*

The stream flows through a forested area providing good overhead shading. Bank vegetation consisted of silver maple,
sycamore. Japanese knotweed, boxelder, and various grasses. A number of fallen troes were present within the stream
creating good fish habitat. Swift (lowing riffle habitats composed ol boulders and rubble were common. Backwater
areas creating pool habitats were present. Substrate at these areas consisted ol medium sand and silt Wildlife consisted
of songbirds and horses from a nearby pasture.

42 MFLBC it Elkton West Point Road Bridge
RM: 33.8
Latitude 'Longitude
40«45'40' 80'41'53P

Upstream ol the bridge the stream flows through a forested area providing good overhead shading. Downstream ol (he
bridge, the right bank consists of a narrow row ol trees providing poor stream shading. Water along this section Is mostly
slow moving with the bottom substrate composed of coarse sand and sill. Only a few riffles were present below the bridge.
Numerous fallen trees were observed In the water providing some fish habitat. A steep bedrock cliff was present along the
southern bank near the bridge. Wildlife included kingfisher, mallard ducks, domestic geese, donkeys and horses from the
adjacent pastures.

43 MFLBC 0.3 river miles downstream ol Floodplain sample stations were located approximately 250 leet downstream ol a pipeline easement near the river's bond.
Stream Hows through a forested area providing good overhead cover. Bank vegetation consisted ol silver maple, sycamore,
red maple, Japanese knotweed, and jewel weed. Stream subsl/alo was composed of clay and sill. Farm pastures with
horses were present north of (he tree row along the bank.

MFLBC 0.3 river miles downstream ol
EPA 1089 Station 4 RM: 34.02
Latitude Longitude
40'45'39'

4 4 MFLBC at Beaver Creek Stale Park Canoe
Livery RM: 36.3
Latitude Longitude
40g44'27' 80(40'06'

This station Is located at the end of Lusk Lock Road (just east ol Pine Run) and is part of Beaver Creek Stale Park. The
stream flows through a forested area which provides good overhead cover. Much of the stream consists ol pool and slow
velocity habitats. One large rillle area Is located just below the confluence ol Pine Run. Stream banks are moderately
eroded and very sleep. Stream bottom Is composed of sand and gravel. Various songbirds were observed at this station.

MFLBC at Bear Hollow Road Bridge
RM: 39.3
Latitude Longitude
40«44'04t

45 MFLBC at Bear Hollow Road Bridge The stream flows through a partially forested area consisting of sycamore, white oak, green ash, sugar maple, and black
cherry. Stream shading is poor due to limited overhanging treus. This section ol stream consisted ol more poo) areas
than riffle habitats. Stream substrate was composed ol gravel and sand In pool areas and boulders and rubble In riffle areas.
Various songbirds were present at this station.

" 7 ( 5 S w a m p by Route 7 north of Williamsport Samples were collected from an emergent wetland/pond located at the corner ol Route 7 and Leslie Road. Hall ol the pond
RM: 39.9 supported cattails and reeds while the other hall was open water. Vegetation surrounding the pond consisted of silver
Latitude Longitude maple, American elm, sycamore, and silky dogwood. Bottom substrate was composed ol malted vegetation, silt, and day.
40'43'37' BO'38'00" Wildlife observed Included tadpoles, turtles, snake, and songbirds.
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i : WFLBC at Y Camp Road Bridge
RM:41.10
Lalllude Longitude
40«42'34' 80«40'02"

48 MFLBC at Bell School Road Bridge
RM: 42.6
Latitude Longitude
40'43'42* 80'36'39*

4 9 MFLBC at Spucevale Road Bridge
RM:40.0
Latitude Longitude
40«42'2«' 80«34'45'

50 NFLBC at Frederlcktown Bridge
RM: 49.10
Latitude Lopgitude
40'42'Sr 80§32'4r

5 1 MFLBC 1 river mile south ol MFLBC/
NFLBC confluence RM: 50.1
Latitude Longitude
40«42'23' eO'31'59-

52 MFLBC at Grimms Road Bridge
RM: 52.3
Lalllude Longitude
40I40I34" 80*32'26*

Description and Observations
This station was located on the West Fork Little Beaver Creek approximately 500 leet downstream ol the Y Camp bridge.
The eastern portion ol the stream is forested while the western hall is utilized by an American Legion campground. The
western portion is more open lawn providing limited stream shading. A steep overhanging bedrock clifl is present along the
eastern bank. High velocity ritfle habitat dominates the area, however a large backwater pool is located just below the
bridge. Substrate was mostly boulders and rubble. Backwater areas were composed ol sand and gravel.
The sampling location is present 4.1 miles upstream ol the confluence ol the NFLBC and MFLBC.

This station is located within Beaver Creek Stale Park. The western portion ol the stream is relatively open providing
limited stream shading. The eastern bank is somewhat steep and consists ol sycamore, American elm, and hemlock.
Much ol the stream consists ol rlllle habitat with a bottom substrate composed of boulders and rubble. Wildlife Included
mallard duck, domestic geese, and songbirds.

This station is located within Beaver Creek State Park. A picnic area with limited bank vegetation providing little stream
shading la located along the northern portion ol the stream. The southern bank of the stream Is forested with sycamore, red
maple, and shagbark hickory. High velocity rillle habitats are present Just upstream ol the bridge while poo) areas and
slower currents occur further upstream. Substrate within the riffle areas are composed of boulders with green algae
present on rocks. Substrate within pool areas consist ol sand and bedrock.

This station is located along the North Fork Little Beaver Creek. The stream at this station flows through a forested area
which provides some stream shading. High velocity rillles composed of boulders and rubble are present just upstream ol
the bridge. Slower currents and pool areas are located further upst/eam. Substrate in the pool areas consist ol gravel and
sand. A waterfall is located approximately 1.200 leet upstream ol the bridge. Many deep pools provided good fish habitat.
The sampling location Is present 0.2 miles upstream ol the confluence ol NFLBC and MFLBC.

An old lock and canal is located adjacent to the station on the western side of the stream. The stream (lows through a
forested area which provides some stream cover. High velocity riltle areas were present through this section ol the stream.
Bottom substrate is composed ol large boulders and rubble. Wildlife observed included deer and various songbirds.

The stream at this station is very large and consists mostly ol rillles and a few pool areas. A USGS gaging station is
located on the western side ol the bridge. Bank vegetation consists ol trees such as sycamore, boxelder, American elm,
black cherry, silky dogwood, Japanese knotweed. Stream substrate consisted of large boulders and rubble. Sand and
gravel were present in pool areas along the edge ol the st/eam. Songbirds were observed at this station.

Notes: RM • River Miles
The river miles In this table were generated by measuring from the headwater ol the MFLBC to the confluence of the
tilde Beaver Creek and the Ohio River. All measurements are approximate.

3.R. - State Piute

S.Hwy. - State Highway



Table 2-12
MFLBC Surface Water Sample Analytical Program

Station ID Location of Station Parameters*

SW-1
SW-62
SW-2
SW-3
SW-4
SW-5
SW-6C
SW-61
SW-7
SW-8
SW-13
SW-18
SW-20
SW-23
SW-28
SW-29
SW-30
SW-35
SW-40
SW-60
SW-42
SW-47
SW-48
SW-50
SW-52

Upstream of the WWTP
Duplicate of SW-01
Northeast corner WWTP
Confluence of Golf Course Stream & MFLBC
North of Inactive Landfill
Upstream Allen Road
Slanker Pond, middle (RN-SP-2)
Duplicate of SW-6C
Allen Rd. downstream (Slanker Bridge, N)
Pine Lake Road Bridge
Route 45 (0.7 mi. N of Middletown Rd.)
Route 165
Pine Lake Road Bridge
Private bridge 0.45 RM South of Rt. 14 bridge
Railroad bridge over Lisbon-Canfield Rd.
Cunningham Rd. bridge over Stone Mill Run
Erie-Lack, bridge over E. B. Cnerry Valley Cr.
Teagarden bridge on Eagleton Rd.
Below Lisbon Dam
Duplicate of SW-40
Etkton West Point Rd. Bridge
Y Camp Rd. bridge (WFLBC)
Be<l School Rd. bridge
Fredricktown bridge (NFLBC)
Grimms Road Bridge

A
A
A
A
A
A
A
A
A
A
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D

'A' Parameters
TCL Volatile Organic Compounds+15
TCL Semivolatile Organic Compounds and DPS (diphenyl sulfone)+25
Pesticides and PCBs
Mirex, Kepone. and Photomirex

*D' Parameters
TCL Semivolatile Organic Compounds and OPS (diphenyl sulfone)+25
Pesticides and PCBs
Mirex. Kepone. and Photomirex

Note: The Target Compound List (TCL) of analytes consist of an extensive group of
volatile organic, semrvolatile organic, pesticide, and PCB compounds, the
analysis of which is mandated by the U.S. EPA Contract Laboratory Program
(CLP). Many of the TCL compounds have never been identified as having
been present on the Site as products or been identified in any environmental
samples collected on the Site. Most notably, with the exception of
methoxychlor, the entire pesticide/PCB lists falls within this characterization.



Table 2-13
MFLBC Sediment Sample Description*

Station ID Location Description

S

6A

68

6C

6D

10

11

Samples collected at the opening of a culvert,
on the east side ol the stream.

Samples collected on the east side ol the stream,
60 (eel downstream ol a natural log dam.

Samples collected 100 (eet downstream ol
the goll course stream confluence, on the
north side ol the stream.

Samples collected approximately 100 It.
downstream of the bend In the creek, on the
north side of the stream.

Samples collected on the west side ol the stream,
50 ft. upstream from a culvert.

Sample collected In the northeastern corner of
the Feeder pond approx. 15 ft. Irom shore.

Sample collected In open water, 15 It. north of
the Slanker pond Inlet.

Sample collected at the rebar and orange buoy
In the center ol the Slanker pond.

Sample collected 30 ft. north ol the Slanker pond
beach. Sample was collected In 5 ft. of water
because ol sand closer to shore.

Sample collected on the east side of stream on
bend, approximately 100 It. downstream of
bridge.

Sample collected on west bank of stream
at the beginning of a backwater area.

Sample collected on west side ol stream
approximately 100 It. downstream ol swamp
drainage confluence.

Sediments dark brown, black, and gray silt. Oil-like sheen on the water alter
sample was brought to the surface.

Sediment 70% dark gray clay, 30% brown silt.

Sediment 70% fine black silt and fine sand. 30% fine browi silt. Hydrogen
sultide odor present. Some vegetation present In sample.

Sediment a fine black and brown silt. Pungent odor In soil.

Sediment 60% line black silt. 40% gray clay. Some vegetation was present
In sample.

Sediment a fine black silt. Hydrogen sulflde odor present. Some vegetation
present In sample.

Sediment a line black and gray silt. Hydrogen sullide odor present.
Some vegetaiion present In sample (decaying).

Sediment a black and gray silt. Hydrogen sullide odor present.

Sediment 60% black silt, 30% gray clay, 10% sand. Hydrogen sullide odor
present.

Sediment 65% tine light brown sand, 35% (ine black silt.

Sediment light brown medium sand and silt for first 1 Inch, black
sandy silt below. Hydrogen sullide odor present. Some vegetation In the
sample.

Sediment a fine black and brown sand.
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12

13

14

15

16

17

18

19

19A

Sample collected on west side of stream
approximately 15 It upstream from a
drainage ditch, just before the the stream
turns east.

Sample collected on south side of stream
approximately 100 ft downstream from
the Route 45 bridge.

Sample collected on north side of stream,
downstream of the Route 45 overpass, at the
end of a plowed field, half way between a
red bam and a house.

Sample collected approximately 80 ft. upstream
from Route 62 bridge on the east side of
the stream.

Sample collected on the east side of the stream
approximately 1250 ft. downstream from
a small tributary.

Samples collected approximately 10 ft east of
the western bank of the stream.

Sample collected on east side of stream
approximately 100 ft upstream from the
Route 65 bridge.

Sample collected approximately 80 It. upstream
from MFLBC power line crossing on east side
of stream. A seep Is located 25 ft.
north of the sampling station.

Sample collected In west ditch directly west of
T line tower *40591 just upstrean from the
earthen berm.

Sediment a fine dark brown silly sand with a layer of fine black sllty sand.
Hydrogen sulllde odor present. Some decayed vegetation In (he sample.

Sediment a light brown silt In the top two Inches, with decayed
vegetation. Sediment below a line brown sand. Hydrogen sullide odor
present. Sample collected In 3 inches of water.

Sediment a fine light brown silty sand with some black blotches. Some decayed
vegetation in the sample. Sample collected in 4 Inches of water.

Sample a fine dark brown silty sand. Much vegetation present in sample.
Sample collected In 2 ft. ot water.

Sediment a light gray, line sllty sand with some black patches of silt.
Collected In 3 ft. of water.

Sediment 60% gray clay, 40% b'own silt and line sand.

Sediment a fine brown sand with gray clay and dark brown and black silt.
Sample collected In 2 ft of water.

Sediment a line gray black silly sand. Sample was collected in 1 foot of water.

Sediment upper layer a dark gray silty clay with black streaks, lower
layer black silty clay. Some vegetation in sample. Sample collected
In 1.5 ft. of water.

198 Sample collected 330 ft. east of MFLBC. Sediment a black silt with some gray clay. Much vegetation present In sample.
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20

21

22

23

24

25

26

Sample collected 20 ft upstream from surface
water location stake. 50 ft. upstream Irom
bridge. Sample collected on southwest side
of stream.

Samples collected on west side of stream In
a forested area appprox. 30 ft. upstream from
eastern ditch, 80 It. upstream Irom small
beaver dam, 200 It upstream from large
beaver dam, 150 ft east of power lines.
Sample was composited.

Sample collected on east side of stream
approximately 100 ft downstream Irom the
power line, and 30 It. upstream from a small
drainage ditch.

Sample collected 50 It. downstream from a
private bridge, on the south side of the stream

Sample collected on north side of stream, 120 ft.
upstream from bend, approximately 50 It.
upstream Irom large overhanging black willow.

Sample collected 120 ft. SW of station 24 In an
open water area.

Sample collected on the east side of the stream
directly west of the residence at 584 Lisbon Rd.

Sediment a fine light brown sand with black clay.

Sediment a mixture ol line brown sand and a green, black, and gray tight clay.
Some vegetation was collected In the sample. Sample collected In 3 It. of
water.

Sediment a fine brown sand, with some black silt. Much decayed vegeatatlon In
the sample. Hydrogen sullide odor present In the sample. Sample collected
In 2 ft. of water.

Sediment a light brown medium sand, fine brown sand and gray clay
with red mottles.

Sediment a mixture ol brown, black, and gray silt. Much decayed vegetation
present In sample. Sample collected in 2 It. ol water.

Sediment a brown silt with black blotches. Much vegetation In sample.
Sample collected in 1.5 ft. ol water.

Sediment a fine brown sand at ihe surface with a black sandy silt below.
Much vegetaiion present in the sample. Sample collected In 2 It. ol wator.

27

28

29

Sample collected on west side oi stream approx.
50 ft. SW ol SS-27-02

Sample collected 20 ft upstream of SW stake
on the north side ol the stream.

Sample collected approximately 100 ft.
downstream Irom Cunningham Road on the
SW side of the stream.

Sediment a fine black and gray, sandy silt with a thin brown layer at the
surface. Sample collected in 2.5 ft. of water.

Sediment 60% light brown fine sand, 40% olive clay.

Sediment a medium-fine brown sand. Sample was collected In the top 3
Inches due to shallow depth ol bedrock.



Table 2-13 (Continued)
MFLBC Sediment Sample Descriptions

Station ID Location Description

30

31

32

Sample collected on south side ol Cherry Valley
Run. 250 ft. downstream ol the abandoned
RR bridge.

Sample collected approximately 15 It.
downstream from the confluence ol Cherry
Vafley Run and MFLBC on the SE bank.

Sample collected on west side of stream, 600 It.
west of the trailer park.

Sediment a line brown sand. Sample contained some decaying vegetation.

Sediment a line to medium brown sand In the top 3 to 4 Inches, below a
dark brown-black silty clay. Sample was mostly the silly clay material
Hydrogen sullide odor present. Some limited vegetation Is present In
the sample. Sample was collected in 2.5 It. ol water. HNu readlng-0.0 ppm.

Sediment a line brown silt In the top 4 Inches, line brown sand with black
blotches below. Oily sheen present on surface water. Iron seeps on side bank.

33

34

35

37

38

39

40

41

Sample collected In a large patch of sweet Hag,
2SO yds east of Route 558.

Sample collected In the center ol a ponded
area approximately 100 ft. east ol Route 558.

Sample collected on NE bank of stream, 20 ft.
upstream of an artesian well.

Sample collected on NE side ol stream, 20 rt,
downstream of Kelch Rd. bridge.

Sample collected on north side of creek, 0.37
river miles south of Furnace Rd. bridge, 100 It.
downstream from a large Island.

Sample collected 150 ft. downstream of foot
bridge, on west bank of the stream.

Sample collected 75 ft. downstream of bridge
on east side of stream, below Llsboi dam.

Sample collected on north side of siream, east
of an uprooted sycamore, and south of a horse
pasture.

Sediment a dark brown silty loam below a 4 Inch root mat. Oily sheen appeared
on water when sediment was disturbed. Sample collected In approx. 2 ft. ol
standing water.

Sediment a light brown silty loam with dark gray blotches. Sample
collected in 8-12 inches of water.

Sediment a line brown sand and black silt. Sample contains some vegetation.

Sediment 65% dark gray line silt and clay, 35% brown, medium sand.

Sediment a gray silt, and tine black sand and silt.

Sediment a brown, yellow, gray clay.

Sediment a medium brown sand and fine black silt. Hydrogen sulfide odor
present. Some vegetation present In sample.

Sediment a line brown silt and medium brown sand.



Table 2-13 (Continued)
MFLBC Sediment Sample Descriptions

Station ID Location Description

42

43

44

45

Sample collected approximately 100 ft upstream
Irom a tributary and 250 (t. from the Elklon-
West point Rd. bridge. Sample collected on
the north bank of the stream.

Samples collected 50 ft south ol pasture on
SW tide ol the stream, ]ust upstream from a
small tributary.

Samples collected on the SW side of the stream.
approximately 75 ft. upstream from the
confluence ol Pine Run and MFLBC. |usl prior to a bend
In the stream.

Sample collected on east side of the stream
approximately 100 ft. up-stream from Bear
Hollow Rd. bridge and 40 ft. upstream from
a tributary.

Sample collected approximately 200 ft. south
of Route 7 and north of Leslie Rd. Sample
collected In the center of emergent wetland/pond
area.

Sediment a mlxtu'e ol light brown sand and black sllty clay.

Sediment 50% gray clay, 30% black silt. 20% brown silt.

Sediment a fine to medium, light light brown sand with some dark brown
silt. Some vegetation was present in the sample.

Sediment a line light brown sand In the upper 4 inches and a black silty-sand
below. Some vegetation was present in the sample.

Sediment a brown silty clay with some black blotches. Sample contained
much decayed vegetation. Sample was collected In 1.5 ft. ot water
Irom the top 8 Inches of sediment.

47

48

49

50

Sample collected on the north side ol the stream
approximately 30 ft upstream from a silver
maple on the streambank, and parallel to
a green blockhouse shed.

Sample collected 60 ft. downstream from Bell
School Rd. bridge on the SW side of the stream.

Sample collected 200 ft. upstream ol the
Sprucevate Rd. bridge, In the center of the
stream.

Sample collected 300 yds. upstream from
Frederfcktown Rd. bridge on the western side
of the stream.

Sediment a medium brown sand.

Sediment a brown and black medium sand, no fines available.

Sediment a medium brown sand, no fine sediments available. Very rocky
substrate.

Sediment a line to medium, brown-red sand, and gray silt.



I
Table 2-13 (Continued)

MFLBC Sediment Sample Description*

Station ID Location Description

51 Sample collected on the west side ol the stream Sediment a line lo medium light brown sand.
approximately 200 yds. downstream from a
tributary on the east bank.

52 Sample collected on north side ol stream Sediment a line lighi brown and black sand. Sample contained some vegetation,
approximately 300 It. upstream ol Grimms
Rd. bridge



Table 2-14
MFLBC Sediment Sample Analytical Program

Sample ID Location of Station Parameters'

SD-1
SD-65
SD-2
SD-3
SD-4
SD-5
SD-GA
SD-6B
SD-6C
SD-6D
SD-7

SD-10

SD-11
SD-12
SD-70
SD-13
SD-14

SD-15
SD-16
SD-17
SD-69
SD-18
SD-19
SD-19A
SD-19B
SD-20
SD-21
SD-22
SD-23
SD-24

SO-25
SD-26
SD-27

SD-28
SD-29
SD-30
SD-31
SD-32
SD-33
SD-34
SD-35
SD-37
SD-38
SD-39
SD-64
SD-40

SD-41
SD-42

Upstream of the WWTP
Duplicate of SD-01
Northeast corner WWTP

Confluence of Golf Course Stream & MFLBC
Discharge Zone
Upstream Allen Road

Feeder Pond (RN-SP-4)
Blanker Pond. Inlet (RN-SP-1)
Slanker Pond. Middle (RN-SP-2)
Nonh of Slanker Pond. Beach (RN-SP-3)
Allen Rd. downstream (Slanker Bridge. N)

Miller Farm(appx. 7OO ft. downstrm. of S.R. 165)
Swamp 0.3 RM South of Middleiown Road

Ruthraff Farm(appx. 400 ft. downstrm. of Middleton Rd.)
Duplicate of SD-12
Route 45 (0.7 mi. N of Middlelown Rd.)
Swamp between Rt. 45 and Rt 62
Route 62
Swamp 0.45 RM South of Rt. 62
Sherwood Farm(appx. 1600 ft. upstrm. of S.R. 165)
Duplicate of SD-17

Route 165
Beaver dam 1.85 RM South of Rt. 165
Large swamp West of Beaver Dam
Large swamp East ol Beaver Dam
Pine Lake Road Bridge
07 RM South of Pine Lake Rd. Bridge
East of intersec. of East 10th St. & Egypt Rd.
Private bridge 0.45 RM South of Rt. 14 bridge
North Lisbon Rd.-Rt. 14 at River bend
Swamp West of EPA '89 station 24
Swamp 0.53 RM South of EPA '89 Station 24
Camp Farm(appx. O.5 RM upstrm. of S.Hwy. 344)

Railroad bridge over Lisbon-Canfield Rd.
Cunningham Rd. bridge over Stone Mill Run
Erie-Lack, bridge over E. B. Cherry Valley Cr.
SE bank of confl. of MFLBC & Cherry Vail. Cr.
0.23 RM South of old Rt 344 Bridge
Swamp West of EPA "89 Station 32
Swamp 0.68 RM North of Rt 45
Teagarden bridge on Eagleton Rd.
Coleman Rd. Bridge
0.37 RM South of Furnace Rd. Bridge
Above Lisbon Dam
Duplicate of SD-39
Below Lisbon Dam
0.6 RM West of EPA "89 Station 42
Elkton West Point Rd. Bridge

A
A
A

A
A
A
G
G
A
G
A
H
G
H
H
0
G
D
G
H
H

D
G
H
H
D
G
D
D
G
G
G
H
D
D
D
G
G
G
G
D
D
G
D
D
D
G
D



Table 2-14 (Continued)
MFLBC Sediment Sample Analytical Program

Sample ID
SD-43
SD-66
SD-44
SD-45
SD-46
SD-47
SD-48
SD-49
SD-63
SD-50
SD-51
SD-52

Location of Station
0.2 RM East of EPA "89 Station 42
Duplicate of SD-43
Beaver Creek Stale Park Canoe Livery
Bear Hollow Rd. Bridge
Swamp by Rt. 7 North of Williarrispofi
Y Camp Rd. bridge
Bell School Rd. bridge
Spucevale Bridge-Beaver Creek Stale Park
Duplicate ol SD-49

Fredericktown bridge
1 RM South of MFLBC/NFLBC confluence
Grimms Road Bridge

Parameters*
H
H

D
D
G
D
D
D
D
D
D
0

'A' Parameters
TCL Volatile Organic Compounds

TCL Semivolatile Organic Compounds and DPS (diphenyl sulfone) +25
Pesticides and PCBs
Mirex, Kepone. and Phoiomirex

*D* Parameters
TCL Semivolatile Organic Compounds and DPS (diphenyl sulfone)+25
Pesticides and PCBs
Mirex. Kepone. and Photomirex

*G* Parameters
DPS (diphenyl sulfone)
Mirex, Kepone. and Photomirex

"H" Parameters
DPS (diphenyl sulfone)
Mirex. Kepone. and Photomirex
Methoxychlor

NoterThe Target Compound List (TCL) of analytes consist of an extensive group of
volatile organic, semh/olatile organic, pesticide, and PCB compounds, the
analysis of which is mandated by the U.S. EPA Contract Laboratory Program
(CLP). Many of the TCL compounds have never been identified as having
been present on the Site as products or been identified in any environmental
samples collected on the Site. Most notably, with the exception of
methoxychlor. the entire pesticide/PCB lists falls within this characterization.

S.R. - State Route

S.Hwy. - State Highway

RM - River Miles



Table 2-15
Floodplain Sample Descriptions

Station/Sample
ID Location Sample Description

10 Miller Farmiappx. 700 ft. downstrm. of s.R. tes)

SS-10-01 90 feet west of the MFLBC and 60 feet Dark brown silty line sand 0"-8" with no mottles,
north of RN soil sample locations 7,8, Sample was moist and contained some roots,
and 9

SS-10-02 Within an Island 20 feet south of the Top 2" dark brown sandy silt, from 2" to 8" brown
MFLBC on the west bank. Approximately silty sand (medium to fine grain), moist.
10 feet west of RN 1 sample

SS-10-03 Approximately 123 feet east of the MFLBC Brown silt loam.

SS-10-04 Approximately 24 feet east . tie MFLBC Brown sandy loam.

1 2 Ruthrafl Farm(appx. 400 ft. downstrm. of Mlddleton Rd.)

SS-12-01 Approximately 15 feet west of the MFLBC Dry brown silt loam with no mottles from 0"-8".
at the edge of the woods in a drainage Some grass roots were present in the sample.
swale

SS-12-02 Approximately 90 feet west of the MFLBC Dry dark brown silt loam underlaid by reddish-brown
and 75 feet west of SS-12-01 silt loam from 0"-8". Sample contained some roots.

SS-12-03 35 feet east of the MFLBC and somewhat Dry brown silty/fine sandy loam with no mottles.
In line with SS-12-01 and SS-12-02



Table 2-15 (Continued)
Floodplaln Sample Descriptions

Station/Sample
\JD Location Sample Description

SS-12-04 East of SS-12-03 and approximately Dry brown silly/fine sandy loam with no mottles from
100 feet east of the MFLBC 0"-8".

1~7 Sherwood FarmCappx. ieoo ft. upstrm. of 3.R. 165) "

SS-17-01 100 feet west of the MFLBC Brown heavy loam.

SS-17-02 18 feet west of the MFLBC Brown silt loam.

SS-17-03 18 feet east of the MFLBC Brown silt loam.

SS-17-04 . 100 feet east of the MFLBC Brown heavy loam.

19A Directly west of station 19 (1.85 river
miles south of Route 165)

SS-19A-01 Approximately 50 feet west of the ditch Dark black organic layer In the top 2". From 2"-8",
in line with the transmission line tower a brown silty clay with gray and red mottles was

underlaid by a reddish brown sandy silt. The sample
was moist and the water table was at 7" from the
surface.

SS-19A-02 50 feet west of SS-19A-01 and 100 feet The top inch was peat. From r-4" was a tight, dark
west of the ditch gray silty clay with red mottles. Medium to coarse

red sand was from 4"-7". The water tabla was at 3"
from the surface.



Table 2-15 (Continued)
Floodplain Sample Descriptions

Station/Sample
ID Location Sample Description

SS-19A-03

SS-19B-04

Approximately 50 east of SD-19A (within
the ditch)

A 3" peat layer was underlaid by brown silty clay
with gray and red mottles. Two inches of standing
water was present at the sample location. Sample
contained a lot of vegetation.

Approximately 250 teet east of the ditch Tight dark gray-brown silty clay with red mottles.
and 20 feet northwest of the transmission The water table was at the soil surface. A lot of vegeta-
llne tower #40591 tion was present in the sample.

19B Directly east ol station 19 (1.85 river
miles south of Route 165)

SS-19B-01 Approximately 180 feet west of the ditch
In an open pature approximately 100
feet east of the MFLBC

SS-19B-02 East of SS-19B-01 and approximately
50 feet west of the ditch

Dry brown silt loam from 0"-6" with dark gray and
red mottles. Sample contained very little sand and
clay.

Brown silty clay with gray monies in the top 2".
ReJdish brown sandy loam from 2"-8". Some black
coal and earthworms present in the sample.

SS-19B-03 Approximately 50 feet east of the ditch Dark brown fine silty sand in the top 3". Moist, brown
fine to medium sand and silt with dark gray and red
mottles from 3"-8". Sample contained some tree
roots.



Table 2-15 (Continued)
Floodplaln Sample Descriptions

Station/Sample
ID Location Sample Description

SS-19B-04 Approximately 90 feet east of SS-19B-03 Dark gray-black sandy clayey silt in the top 3". Moist
brown sandy silt with gray and red mottles from 3"-8".
Sample contained some vegetation and roots.

2 7 Camp Farm (appx. 0.5 RM upstrm. of S.Hwy. 344)

SS-27-01 170 feet east of the MFLBC at the base Brown silty loam from the surface to a depth of 1 foot,
of a small knoll Sample was dry with some vegetation and stones

present.

SS-27-02 40 feet east of the MFLBC In a depression Brown silty loam in the top 2". Below
2" was a gray clay with reddish mottles. Sample was
somewhat moist.

SS-27-03 25 feet west of the MFLBC Dry, Brown silty loam with some roots and few to
no stones.

SS-27-04 125 feet west of the MFLBC Dark brown/gray clayey silt with reddish mottles
from the surface to 8".

43 0.3 river miles downstream of station
42 (Elkton West Point Road Bridge)

SS-43-01 51 feet north of SS-43-02 in a pasture Brown silt loam

SS-43-02 6 feet north of the MFLBC on the northern Brown silt loam
bank



Table 2-15 (Continued)
Floodplain Sample Descriptions

Station/Sample
ID Location Sample Description

SS-43-03

SS-43-04

13 feet south of the MFLBC

75 feet south of SS-43-03

Light brown odorless sandy silt loam.

Brown, odorless silt loam with some root matter
present.

S.R. - State Route

S.Hwy. - State Highway

RM - River Miles



Table 2-16
MFLBC Floodplain Sampling Analytical Program

Nease Site, Salem, Ohio

Sample ID Location of Station Parameters*

SS-10
SS-12
SS-17
SS-19A
SS-19B
SS-27
SS-43

Miller Farm (appx. 700 ft. downstrm. of S.R. 165)
Ruthraff Farm (appx. 400 ft. downstrm. of Middleton Rd.)
Sherwood Farm (appx. 1600 ft. upstrm. of S.R. 165)
Large swamp West of Beaver Dam
Large swamp East of Beaver Dam
Camp Farm (appx. 0.5 RM upstrm. of S.Hwy. 344)
0.2 RM East of EPA '89 Station 42

H
H
H
H
H
H
H

D:\projects\933-6154Vi.rpt\tables\tbl2-16wbl
Notes:

- "H" Parameters
DPS (Diphenyl Sulfone)
Mirex, Kepone, and Photomirex
Methoxychlor

S.R.
S.Hwy.
RM

State Route
State Highway
River Miles

04-Nov-94

09:40 AM
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Table 2-17

Fish Species Collected For Tissue Analysis
During the MFLBC Investigation

Ruetgers-Nease, Salem, Ohio

Upper Tropiilc Sample Lower Trophic Sample

Date Collected

5/17/90
5/18/90
5/17/90
5/18/90
5/18/90
5/18/90
5/19/90
5/19/90
5/19/90
5/19/90
5/19/90
5/18/90
5/15/90
5/15/90
5/17/90
5/15/90
5/11/90
5/14/90
5/16/90
5/16/90
5/13/90
5/13/90
5/13/90
5/12/90
5/12/90
5/11/90
5/11/90
5/12/90
5/12/90
5/11/90
5/10/90

Sample ID

No Upper Trophic
No Upper Trophic

RNS-FI-6C-UT"
No Upper Trophic

RNS-FI-08-UT
RNS-FI-09-UT""
RNS-FI-13-UT**"
RNS-FI-15-UT
RNS-FI-18-UT""

Fish Species

Fish at Station 1 **"
Fish at Station 5 ""

Largemouth Bass
Fish at Station 7 "••

Largemouth Bass
White Sucker"'

Yellow Bullhead "'
Green Sunlish

While Sucker'"
RNS-FI-20-UT*"* White Sucker"'

No Upper Trophic Fish at Station 22""
RNS-FI-23-UT*"*Yellow Bullhead'", Pumpkinseed
RNS-FI-28.UT Rock Bass

No Upper Trophic Fish at Station 29""
RNS-FI-30-UT
RNS-FI-35-UT
RNS-FI-37-UT
RNS-FI-39-UT

RNS-FI-39F-UT
RNS-FI-40-UT
RNS-FI-42-UT
RNS-FI-44-UT

RNS-FI-45-UT"
RNS-FI-47-UT
RNS-FI-48-UT

RNS-FI-48F-UT
RNS-FI-49-UT
RNS-FI-50-UT
RNS-FI-51-UT
RNS-FI-52-UT

Rock Bass
Rock Bass
Rock Bass
Rock Bass
Rock Bass

SM Bass, LM Bass, Rock Bass
Smallmouth Bass
Smallmoulh Bass
Smallmoulh Bass
Smallmouth Bass
Smallmouth Bass

Smallmouth Bass
Smallmouth Bass
Smallmouth Bass
Smallmoulh Bass
Smallmouth Bass

Sample ID

RNS-FI -01-LT
RNS-FI-05-LT
RNS-FI-6C-LT
RNS-FI -07-LT

RNS-F I -07F-LT
RNS-F I -08 -LT"

RNS-FI-09-LT
RNS-FI -13-LT
RNS-FI -15-LT

RNS-FI-18-LT
RNS-FI-20-LT
RNS-FI-22-LT
RNS-FI-23-LT
RNS-FI-28-LT
RNS-FI-29-LT
RNS-FI-30-LT
RNS-FI-35-LT
RNS-FI-37-LT
RNS-FI-39-LT

RNS-FI-39F-LT
RNS-FI-40-LT
RN3-FI -42-LT
R N S - F I - 4 4 - L T

R N S - F I - 4 5 - L T "
RNS-FI -47-LT
RNS-F I -46 -LT

RNS-FI-48F-LT
RNS-FI-49-LT
RNS-FI-50-LT
RNS-FI-51-LT
RNS-FI-52-LT

Fish Species

While Sucker
White Sucker

Yellow & Brown Bullhead
While Sucker
White Sucker
White Sucker

Carp
Carp
Carp
Carp
Carp

White Sucker
Carp
Carp

White Sucker
Carp

White Sucker
While Sucker
White Sucker
White Sucker

Carp
Carp
Carp
Carp
Carp

White Sucker
White Sucker
Hog Sucker

Carp
Hog Sucker

Carp



Table 2-17 (Continued)
Fish Species Collected For Tissue Analysis

During the MFLBC Investigation
Ruetgers-Nease, Salsm, Ohio

Upper Trophic Sample Lower Trophic Sample

Date Collected

5 /11 /90
5 / 1 4 / 9 0
5 /18 /90
5/20/90

Sample ID

RNS-FI-60-UT1

RNS-FI-62-UT'

RNS-FI-64-UT'

Fish Specios

Rock Bass
Rock Bass

Largemouth Bass

Sample ID

R N S - F I - 6 0 - L T 1

R N S - F I - 6 2 - L T '
RNS-F I -63 -LT 1

Fisli Species

^hite Sucker
White Sucker
White Sucker

* Duplicate Samples:
FI-60-UT and FI-60-LT duplicate ol Station 35
FI-62-UT and FI-62-LT duplicate ol Station 37
FI-63-LT duplicate ol Station 7
FI-64-UT duplicate of Station 6C

" MS/MSD Samples

"* These fish are designated as lower trophic fish in the Work Plan, however due to the lack of upper trophic fish at these
stations, these fish were treated as upper trophic and filleted accordingly.

'"• See Table 2-19 (or an explanation of why upper trophic level fish were not sampled

UT « Upper trophic (fillet)
LT = Lower troprvc (whole)
F-LT - Lower trophic (fil let skin oil)



Table 2-18
Lengths and Weights of Fish Collected

for Tissue Analysis
Nease Site. Salem. Ohio

Station * Sample Type : Species

1 Upper Trophic Level None collected

Lower Trophic Level White sucker
White sucker
White sucker
White sucker
White sucker

5 Upper Trophic Level None collected

Lower Trophic Level White sucker
White sucker
White sucker
White sucker
White sucker

6C Upper Trophic Level Largemouth bass
Largemouth bass
Largemouth bass
Largemouth bass
Largemouth bass

Lower Trophic Level Brown bullhead
Yellow bullhead
Yellow bullhead

7 Upper Trophic Level None collected

Lower Trophic Level White sucker
White sucker
White sucker
White sucker
White sucker

63 Upper Trophic Level None collected

(Dup. of 7) Lower Trophic Level White sucker
White sucker
White sucker
White sucker
White sucker

Length
(inches)

-

1 1
9

7.5
8

6.5

-

1 1
10.5
10
10
9

13
1 1
10
1 1
8

14.5
8
8

-

10
9
9
9
9

-

8.5
8.5
9.5
8
9

Weight
(grams)

-

180
110
70
60
40

-

250
240
200
170
130

450
240
160
210
90

690
110
100

-

150
120
130
110
130

-

120
100
140
90
120



Table 2-18 (Continued)
Lengths and Weights of Fish Collected

for Tissue Analysis
Nease Site. Salem. Ohio

Station * Sample Type

7F" Upper Trophic Level

Lower Trophic Level

8 Upper Trophic Level

Lower Trophic Level

9 Upper Trophic Level"

Lower Trophic Level

1 3 Upper Trophic Level"

Lower Trophic Level

Species

None collected

White sucker
White sucker
White sucker
White sucker
White sucker

Largemouth bass

White sucker
White sucker
White sucker
White sucker
White sucker
White sucker

White sucker
White sucker
White sucker
White sucker
White sucker

Carp
Carp
Carp
Carp
Carp

Yellow bullhead
Yellow bullhead
Yellow bullhead
Yellow bullhead
Yellow bullhead
Yellow bullhead

Carp
Carp
Carp
Carp
Carp

Length
(inches)

-

10
9
9
8

8.5

13.5

13
13

14.5
12.5
12

10.5

13
11.5
12.5
12

11.5

12
12
1 1
13

10.5

9.5
8.5
8
9

7.5
6

15.5
16
1.3
10
10

Weight
(grams)

-

190
140
140
120
130

550

220
370
500
300
250
200

330
260
280
200
230

490
320
330
490
250

160
160
120
140
80
60

600
910
460
270
260



Table 2-18 (Continued)
Lengths and Weights of Fish Collected

for Tissue Analysis
Nease Site. Salem, Ohio

Station # Sample Type Species

1 5 Upper Trophic Level Green Sunfish
Green Sunfish
Green Sunfish
Green Sunfish
Green Sunfish
Green Sunfish
Green Sunfish
Green Sunfish
Green Sunfish

Lower Trophic Level Carp
Carp
Carp
Carp
Carp

1 8 Upper Trophic Level** White sucker
White sucker
White sucker
White sucker
White sucker

Lower Trophic Level Carp
Carp
Carp
Carp
Carp

20 Upper Trophic Level** White sucker
White sucker
White sucker
White sucker
White sucker

Lower Trophic Level Carp
Carp
Carp
Carp

Length
(inches)

5
4.5
3.5
3.5
4.5
5
5
4

4

10
13
12
8

8.5

12
12

11.5
10.5
10.5

12
1 1
12
12
15

11.5
12
9.5
10
10

12.5
15
13
12

Weight
(grams)

50
30
15
20
30
35
40
15
15

220
500
430
130
150

240
270
200
200
220

450
300
400
380
800

230
290
120
130
140

490
750
510
400

22 Upper Trophic Level None Collected



Table 2-18 (Continued)
Lengths and Weights of Fish Collected

for Tissue Analysis
Nease Site, Salem. Ohio

Station # Sample Type Species

22 Lower Trophic Level White sucker
(Continued) White sucker

White sucker
White sucker
White sucker
White sucker

23 Upper Trophic Level Yellow bullhead
Yellow bullhead
Pumpkinseed
Pumpkinseed
Pumpkinseed
Pumpkinseed
Pumpkinseed
Pumpkinseed

Lower Trophic Level Carp
Carp
Carp
Carp
Carp

2 8 Upper Trophic Level Rock bass
Rock bass
Rock bass
Rock bass
Rock bass

Lower Trophic Level Carp
Carp
Carp
Carp

29 Upper Trophic Level None Collected

Lower Trophic Level White sucker
White sucker
White sucker
White sucker
White sucker
White sucker
White sucker

Length
(inches)

13
12

11.5
10.5
9.5
10

8
1 1
4.5
5
5
4

4
4

15
14
14
13
15

9.5
9
9

8.5
8

10
18
16
12

-

9
8,5
8
8

8.5
8.5
8

Weight
(grams)

580
320
290
220
180
180

110
320
30
40
40
20
20
15

650
600
620
540
660

290
210
240
230
160

240
>1300
1020
440

-

130
100
90
80
110
100
80



Table 2-18 (Continued)
Lengths and Weights of Fish Collected

for Tissue Analysis
Nease Site, Salem. Ohio

Station # Sample Type

30 Upper Trophic Level

Lower Trophic Level

35 Upper Trophic Level

Lower Trophic Level

60 Upper Trophic Level
(Dup. of 35)

Lower Trophic Level

Species

Rock bass
Rock bass
Rock bass
Rock bass
Rock bass
Rock bass
Rock bass
Rock bass
Rock bass
Rock bass
Rock bass

Carp
Carp
Carp
Carp
Carp
Carp

Rock bass
Rock bass
Rock bass
Rock bass
Rock bass

White sucker
White sucker
White sucker
White sucker
White sucker

Rock bass
Rock bass
Rock bass
Rock bass
Rock bass

White sucker
White sucker
White sucker
White sucker
White sucker

Length
(inches)

7
7.5
8
8

7.5
7
7
7
7
7
7

14.5
12
12
1 1
1 1

10.5

9
8

8.5
6.5
7

13
1 1
13
13

11.5

8
8
7
7
7

12.5
11.5
11

10.5
10

Weight
(grams)

140
150
140
150
140
120
130
140
120
120
130

630
400
380
280
340
270

300
200
220
100
120

350
200
340
390
250

180
180
130
140
130

330
240
230
180
180



Table 2-18 (Continued)
Lengths and Weights of Fish Collected

for Tissue Analysis
Nease Site. Salem. Ohio

Station * Sample Type Species

37 Upper Trophic Level Rock bass
Rock bass
Rock bass
Rock bass
Rock bass
Rock bass

Lower Trophic Level White sucker
Whiie sucker
White sucker
White sucker
White sucker

6 2 Upper Trophic Level Rock bass
(Dup. of 37) Rock bass

Rock bass
Rock bass
Rock bass
Rock bass

Lower Trophic Level White sucker
White sucker
White sucker
White sucker
White sucker

3 9 Upper Trophic Level Rock bass
Rock bass
Rock bass
Rock bass
Rock bass

Lower Trophic Level White sucker
White sucker
White sucker
White sucker
White sucker

39 F* Upper Trophic Level Rock bass
Rock bass
Rock bass
Rock bass
Rock bass

Length
(inches)

8
8
8
7

6.5
7.5

15.5
14
12

11.5
12.5

6.5
7

7.5
6
7
6

1 1
12
1 1

11.5
1 1

8
7

6.5
6
6

13
13
14

12.5
13

6.5
6
6

6.5
6

Weight
(grams)

200
150
180
130
100
160

540
440
270
250
310

110
130
150
100
130
100

220
320
240
270
230

170
120
100
80
70

400
350
380
290
240

70
70
80
80
90



Table 2-18 (Continued)
Lengths and Weights of Fish Collected

for Tissue Analysis
Nease Site. Salem, Ohio

Station # Sample Type Species

39 F* Lower Trophic Level White sucker
(Continued) White sucker

White sucker
White sucker
White sucker

40 Upper Trophic Level Smallmouth bass
Largemouth bass
Rock bass

Lower Trophic Level Carp
Carp
Carp
Carp
Carp

42 Upper Trophic Level Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass

Lower Trophic Level Carp
Carp
Carp
Carp

44 Upper Trophic Level Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass

Lower Trophic Level Carp
Carp
Carp
Carp
Carp

45 Upper Trophic Level Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass

Length
(inches)

13.5
12.5
12.5
13
13

11.5
8.5
7

16.5
17.5
16

12.5
16.5

15
13.5
14.5
14.5
10.5

16.5
15
16
15

15.5
13.5
1 1
14

16.5
16

12.5
18

15.5

15.5
11.5
13

13.5
10
11

Weight
(grams)

380
300
310
380
360

300
120
120

950
1050
820
400
850

700
500
570
580
280

940
700
850
720

420
420
230
510

830
700
390
1120
660

550
330
470
420
200
270



Table 2-18 (Continued)
Lengths and Weights of Fish Collected

for Tissue Analysis
Nease Site. Salem. Ohio

Station # Sample Type

45 Lower Trophic Level
(Continued)

A 7 Upper Trophic Level

Lower Trophic Level

48 Upper Trophic Level

Lower Trophic Level

48F* Upper Trophic Level

Lower Trophic Level

Species

Carp
Carp
Carp
Carp
Carp

Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass

Carp
Carp
Carp
Carp
Carp

Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass

White sucker
White sucker
White sucker
White sucker
White sucker

Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass

White sucker
White sucker
White sucker
White sucker
White sucker

Length
(inches)

16.5
15.5
14
1 4

15

1 1

9
10
9
10

16
18
16
17
16

1 1
12

10.5
1 1
1 1

13
12.5
14
14
12

12
11.5
9.5
10
9.5

12.5
12
1 1

12
11

Weight
(grams)

1000
800
550
500
740

220
160
200
160
200

1060
1 170
750
920
850

270
340
210
240
200

360
400
440
460
350

310
240
180
230
170

290
370
270
330
250



Table 2-18 (Continued)
Lengths and Weights of Fish Collected

for Tissue Analysis
Nease Site, Salem. Ohio

Station # Sample Type Species

49 Upper Trophic Level Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass

Lower Trophic Level Northern Hog sucker
Northern Hog sucker
Northern Hog sucker
Northern Hog sucker
Northern Hog sucker

5 0 Upper Trophic Level Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass

Lower Trophic Level Carp
Carp
Carp
Carp
Carp

51 Upper Trophic Level Smallmouth oass
Smallmouth ^as:
Smallmouth bass
Smallmouth bass
Smallmouth bass

Lower Trophic Level Northern Hog sucker
Northern Hog sucker
Northern Hog sucker
Northern Hog sucker
Northern Hog sucker

Length
(inches)

11
9
1 1
8

5.5

13
10
1 2
12
9.5

1 1
10.5
9.5
10
10

18
15.5
16.5
15

15.5

13
9.5
9.5
10
9

14
13.5
14

14.5
12.5

Weight
(grams)

270
160
230
120
35

480
190
320
330
160

280
250
160
200
190

900
760
860
700
720

400
180
140
190
140

550
470
500
620
380



Table 2-18 (Continued)
Lengths and Weights of Fish Collected

for Tissue Analysis
Nease Site. Salem. Ohio

Station # Sample Type Species

52 Upper Trophic Level Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass

Lower Trophic Level Carp
Carp
Carp
Carp

Length
(inches)

13
16.5
13.5
10

13.5
1 7
1 7
15

Weight
(grams)

484
880
460
205

550
1020
1040
850

These fish samples were filleted and skinned prior to being submitted for analysis.
Due to the lack of upper trophic level fish collected, these lower trophic level fish were
substituted for upper trophic level fish and filleted accordingly.



Table 2-19
Fish Sampling Observations

MFLBC
Nease Site, Salem. Ohio

Station Observations

1 Fish sampling using a backpack fish shocker was
conducted between the Route 45 overpass and 600 feet
downstream. Sampling continued for 45 minutes until
no new fish species were collected. The stream was very
turbid during sampling. Only a few small upper trophic
level fish (sunfish) were collected, therefore, a sample
was not submitted to the lab.

5 Fish were collected using a backpack fish shocker from
an 800 foot section upstream from the Allen Road bridge.
Fish collection was conducted for 30 minutes. Only a few
small upper trophic level fish (sunfish) were collected,
therefore, a sample was not submitted to the lab. The
water was moderately cloudy with a sewage odor.

6C Fish were collected from Slanker Pond using a boat
shocker. Electroshocking was conducted for 50 minutes
in the shallow shoreline areas of the pond. Most of the
fish were caught near the stands of cattails and weed
beds. Water was clear during sampling.

7 Fish were collected using a backpack fish shocker from a
point 800 feet downstream of Slanker Road bridge to
about 500 feet upstream of the bridge. A total distance of
1.300 feet was sampled during a 45 minute period. Good
habitat for rock bass and bluegill was observed under and
just downstream of Slanker bridge, however, not enough
upper trophic level fish were caught to make a sample.
The water was moderately turbid with a strong sewage
odor.

8 Fish were collected using a backpack fish shocker from a
point 300 feet downstream of Pine Lake Road bridge to
about 800 feet upstream of the bridge. A total distance of
1.100 feet was sampled during a 45 minute period.
Overhanging trees and deep pools provided good habitat.
The water was slightly turbid during sampling.



Table 2-19 (Continued)
Fish Sampling Observations

MFLBC
Nease Site, Salem, Ohio

Station Observations

9 A backpack shocker was used for 48 minutes to collect
fish from the stream between the Route 165 bridge to a
point 1.000 feet upstream toward Goshen Road. No bass
or enough sunfish were collected to provide ample
amounts of tissue for a sample, therefore, extra lower
trophic fish were filleted to make-up the upper trophic
level sample. The water was slightly turbid during the
survey.

13 Fish were collected using a backpack fish shocker from a
point 100 feet downstream of Route 45 bridge to about
800 feet upstream of the bridge. A total distance of 900
feet were sampled during a 62 minute period. A few
deep pools and large boulders provided a fair amount of
fish habitat. No bass or enough sunfish were collected to
provide ample amounts of tissue for a sample, therefore,
yellow bullheads (lower trophic level fish) were filleted to
make-up the upper trophic level sample.

15 Fish were collected using a backpack fish shocker from a
point 400 feet downstream of Route 62 bridge to about
700 feet upstream of the bridge. A total distance of
1,100 feet was sampled during a 44 minute period.
Several logs and overhanging trees provided good habitat.
The water was moderately turbid. No bass were
collected. Numerous parasites were observed on many of
the green sunftsh which were used for the upper trophic
level sample.

18 Fish were collected using a backpack fish shocker from a
point 400 feet downstream of Route 165 bridge to about
800 feet upstream of the bridge. A total distance of
1.200 feet were sampled during a 51 minute period.
Several logs and overhanging trees created deep pools.
The water was slightly turbid In riffle areas below the
bridge (near an eastern tributary) but moderately turbid
upstream of the bridge. No bass and not enough sunfish
were collected to make-up a whole upper trophic level
sample, therefore, white suckers were filleted and used
for the upper trophic sample.



Table 2-19 (Continued)
Fish Sampling Observations

MFLBC
Nease Site, Salem, Ohio

Station Observations
20 A backpack shocker was used for 46 minutes to collect

fish from the stream between a point 200 feet below the
Pine Lake Road bridge to a point 1,800 feet upstream of
the bridge. A large beaver dam was present about 250
feet below the bridge. The banks of the stream were
steep and about 4 feet high. The water was slightly
turbid. No bass and not enough sunfish were collected to
make-up a whole upper trophic level sample, therefore,
white suckers were filleted and used for the upper
trophic sample.

22 Water depth at the staked sediment sampling location
was too deep to wade so fish shocking with a backpack
began about 900 feet upstream and continued for a total
distance of 1.400 feet. Fish collection was conducted for
46 minutes. Water depth appeared to be about 2 feet
above normal and the water was very turbid. No upper
trophic level sample was submitted due to the lack of
upper trophic level fish and not enough lower trophic
level fish for substitution.

23 Fish were collected using a totebarge fish shocker from a
point 400 feet downstream ^f the private bridge to about
400 feet upstream of the Koute 14 bridge. A total
distance of 2,200 feet were sampled during a 100 minute
period. It rained extremely hard off and on during the
fish collection. The water was very turbid. Stream flow
during sampling was above normal conditions.

28 A totebarge shocker was used for 52 minutes to collect
fish from the stream between a point 700 feet below the
Conrail bridge to a point 600 feet upstream of the bridge.
The total distance shocked was 1,300 feet. Rip rap was
located along the Lisbon-Canfield Road which created
habitat for rock bass. The water was moderately turbid.



Table 2-19 (Continued)
Fish Sampling Observations

MFLBC
Nease Site, Salem, Ohio

Station Observations

29 Fish were collected from Stone Mill Run using a
backpack fish shocker from a point 550 feet downstream
of Cunningham Road bridge to about 700 feet upstream of
the bridge. A total distance of 1,250 feet was sampled
during a 70 minute period. The water was extremely
turbid making the water a chocolate brown color. No
upper trophic level sample was submitted due to the lack
of upper trophic level fish and not enough lower trophic
level fish for substitution.

30 Fish were collected from the East Branch Cherry Valley
Creek using a totebarge shocker from a point 100 feet
downstream of the abandoned railroad bridge to about
500 feet upstream of the bridge. A total distance of 600
feet was sampled during a 27 minute period. The water
was slightly turbid.

35 A totebarge shocker was used for 3O minutes to collect
fish from the stream between a point 300 feet below the
Teegarden covered bridge to a point 550 feet upstream
of the bridge. The total distance shocked was 850 feet.
The water was slightly turbid.

37 Fish were collected using a totebarge shocker from a
point 300 feet downstream of the Kelch Road bridge to
about 1,700 feet upstream of the bridge. A total distance
of 2.000 feet was sampled during an 87 minute period.
The water was moderately turbid. Numerous flukes were
present on the rock bass which were collected for the
upper trophic level sample.

39 Fish were collected using the boat shocker from a point
200 feet downstream of the foot bridge to about 800 feet
upstream of the bridge. The foot bridge is located 500
feet upstream of the Lisbon dam. A total distance of
1,000 feet was sampled during an 90 minute period. It
rained during the first portion of sampling. The water
was very turbid.



Table 2-19 (Continued)
Fish Sampling Observations

MFLBC
Nease Site, Salem, Ohio

Station Observations

40 A totebarge shocker was used for 49 minutes to collect
fish from the stream between a point 300 feet below the
Route 30 bridge to the Lisbon dam. The total distance
shocked was 800 feet. Three separate passes were
conducted to collect enough fish to make-up the two
samples. The water was moderately turbid.

42 Fish were collected using a totebarge shocker from a
point 100 feet downstream of the Elkton-West Point
Road bridge to about 900 feet upstream of the bridge. A
total distance of 1.000 feet was sampled during a 43
minute period. The water was moderately turbid. It
rained hard off and on during the fish collection.

44 A totebarge shocker was used for 70 minutes to collect
fish from the stream between a point 250 feet below the
confluence of Pine Run and MFLBC to a point 200 feet
upstream of a large powerline crossing. The total
distance shocked was 1,450 feet. It rained hard during
the start of fish collection. The water was slightly turbid.

45 Fish were collected using a totebarge shocker from a
point 300 feet downstream of the Bear Hollow Road
bridge to about 750 feet upstream of the bridge. A total
distance of 1.050 feet was sampled during a 32 minute
period. It rained lightly at the start of sampling but
stopped midway through it. The water was clear during
sampling.

47 A totebarge shocker was used for 19 minutes to collect
fish from a stream section between a point 600 feet
downstream of the Y Camp Road bridge and 100 feet
downstream of the bridge. The total distance shocked
was 500 feet. It rained moderately throughout the fish
collection. The water was clear during sampling.



Table 2-19 (Continued)
Fish Sampling Observations

MFLBC
Nease Site, Salem, Ohio

Station Observations

48 A totebarge shocker was used for 40 minutes to collect
fish from the stream between a point 75 feet downstream
of the Bell School Road bridge to a point 800 feet
upstream of the bridge (adjacent to a small island). The
total distance shocked was 875 feet. The water was clear
during sampling.

49 Fish were collected using a totebarge shocker from the
Sprucevale Road bridge to a point 1.200 feet upstream
(adjacent to the park parking lot). A total distance of
1,200 feet was sampled during a 35 minute period. The
middle section of the stream was too deep to sample
with the totebarge. The water was clear during sampling.

50 Fish were collected from the North Fork Little Beaver
Creek using a totebarge shocker from a point 150 feet
upstream of the Fredericktown bridge to a waterfall
located about 1.550 feet upstream of the bridge. A total
distance of 1,400 feet was sampled during a 26 minute
period. The water was clear during the sampling.

51 Fish were collected using a totebarge shocker from a
1,000 foot stream section located downstream from the
old lock structure. Fish sampling was conducted for a
total of 32 minutes. The water was clear.

52 The boat shocker was used to collect fish from a 700 foot
stream section located 1,400 feet downstream of the
Grimms Road bridge (downstream of large bend in
stream). Fish collection was conducted for a 56 minute
period. The water was clear during sampling.



Table 2-20 A
MFLBC Fish Sample

Analytical Program
Nease Site. Salem. Ohio

Station ID Location of station Parameters'

FM
F15
F16C
FI7
FI8

. FI9
Fl 13
Fl 15
Fl 18
Fl 20
Fl 22
Fl 23
Fl 28
Fl 29
Fl 30
Fl 35
Fl 37
Fl 39
Fl 40
Fl 42
Fl 44
Fl 45
Fl 47
Fl 48
Fl 49
Fl 50
Fl 51
Fl 52

Upstream of the WWTP
Upstream Allen Road
Slanker Pond. Middle (RN-SP-2)
Allen Rd. downstream (Slanker Bridge. N)
Pine Lake Road Bridge
Between Goshen Rd. and Rt. 165
Route 45 (0.7 mi. N of Middtetown Rd.)
Rome 62
Route 165
Pine Lake Road Bridge
East of intersec. of East 10th St. & Egypt Rd.
Private bridge 0.45 RM South of Rt. 14 bridge
Railroad bridge over Lisbon-Canfield Rd.
Cunningham Rd. bridge over Stone Mill Run
Erie -Lack, bridge over E. 8. Cherry Valley Cr.
Teagarden bridge on Eagteton Rd.
Coleman Rd. Bridge
Above Lisbon Dam
Below Lisbon Dam
Elklon West Point Rd. Bridge
Beaver Creek State Park Canoe Livery
Bear Hollow Rd. Bridge
Y Camp Rd. bridge (WFLBC)
Bell School Rd. bridge
Spuoevate Bridge -Beaver Creek State Park
Fredricktown bridge (NFLBC)
1 RM South of MFLBC/NFLBC confluence
Grimms Road Bridqe

A
A
A
A
A
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
O
D
D
D
D
D
D

*A" Parameters
TCL Volatile Organic Compounds-* 16
TCL Semivolatile Organic Compounds and OPS (diphenyl sulfone)+25
Pesticides and PCBs
Mirex. Kepone. and Photomirex
Percent Lipids

*D* Parameters
TCL Semivolatile Organic Compounds and OPS (diphenyl su If one)+25
Pesticides and PCBs
Mirex. Kepone. and Photomirex
Percent Lipids

Note: The Target Compound List (TCL) of anajytes consist of an extensive group of
volatile organic. Semivolatile organic, pesticide, and PCS compounds, the
analysis of which is mandated by the U.S. EPA Contract Laboratory Program
(CLP). Many of the TCL compounds nave never been indentified as having
been present on the Site as products or been identified in any enviromental
samples collected on the Site.. Most notably, with the exception of
methoxychlor. the entire pesticide/PCB lists fails within this characterization.



Common

Tab!«j'2H2OB
List of Common and Scientific Names

for Fish Collected from MFLBC
Nease Site. Salem, Ohio

Scientific Name

Domsoma cepodianum

Ictalurus natalis
Ictalurvs nebulosus
Ictalurus punctatus
Noturus flavus

Carpoides cyprinus hinei
Catostomus commersoni
Hypenteluim nigricans
Moxostoma anisurum
Moxostoma m. macrolepidotum
Moxostoma erythrurum
Moxostoma duquesnei

Carripostoma anomalum puHum
Cyprinus carpio
Notropis c. chrysocephalus
Notemigonus crysoleucas
Notropis spilopterus
Notropis hudsonius
Notropis photogenis
Notropis rubellus
Notropis bl̂ nius
Notropis stramineus
Pimepbales notatus
Semotilis atromaculatus
Nocomls biguttatus
Nocomis micropogon
RhlnJchthys atratulus meleagris
Clinostomus elongatus

Salmo galrdneri
Salmo trutta

Umbra llmi

Esox americanus vermlculatus

Clupeidae (Herrings)
Gizzard shad

Ictaluridae (Catftshes)
Yellow bullhead
Brown bullhead
Channel catfish
Stonecat madtom

Catostomidae (Suckers)
Central quillback carpsucker
White sucker
Northern hog sucker
Silver redhorse
Northern Shorthead redhorse
Golden redhorse
Black redhorse

Cyprinidae (Minnows)
Ohio stoneroller minnow
Common carp
Central striped shiner
Golden shiner
Spotfin shiner
Spottail shiner
Silver shiner
Rosytace shiner
River shiner
Sand shiner
Bluntnose minnow
Northern creek chub
Homyhead chub
River chub
Western blacknose dace
RedskJe dace

Salmonidae (Trouts)
Rainbow trout
Brown trout

Umbrldae (Mudminnows)
Central mudminnow

Esoddae (Pikes)
Grass pickerel

Gasterosteldae (Sticklebacks)
Brook stickleback Cufaea Inconstans



Table 2-20B (Continued)
List of Common and Scientific Names

for Fish Collected from MFLBC
Nease Site. Salem, Ohio

Common Name
Centrarchidae (Sunfishes)

Central tongear sunfish
Bluegill sunfish
Pumpkinseed sunfish
Green sunfish
Black crappie
Rock bass
Smallmouth bass
Largemouth bass

Percidae (Perches)
Yellow perch
Sauger
Central johnny darter
Eastern greenside darter
Rainbow darter
Variegate darter
Ohio logperch darter

Sciaenidae (Drums)
Freshwater drum

Cottidae (Sculpins)
Central mottled sculpin

g^lentlfic Name

Lepomis megalotis megalotls
Lepomis tnacrochirus
Lepomis gibbosus
Lepomis cyanellus
Pomoxis annutaris
Ambloplites rupestris
Micropterus dolomitui
Micropterus salmoides

Perca flavescens
Stizostedion canadense
Etheostoma nigrum nigrum
Etheostoma b. biennioides
Etheostoma caeruleum
Etheostoma variatum
Perdna caprodes caprodes

Aplodinotus grunniens

Coitus bairdi bairdi



Table 2-20C
Qualitative U«t of Comitv r> FI*h Sp*cU»

Cc"; ' •* from th« M5LBC «rd '.^ TribuUri««

Nease Site. Salem. Ohio

STATIONSJ
£luD*!d»*_ (Hmlnas)

Gizzard shad
Ictalurlda* (Cetflshes)

Yellow bullhead
Brown bullhead
Channel catfish
Stonecat madtom

Cafostomtdae {Suckers)
Central quillbacfc carpsucker
Whit« sucker
Northern hogsucker
Silver redhorse
Northern Shorrhead redhorse
Go<d«n rednorse
Black redhorse

Cvorlnide* fMinnows)
Ohio sloneroller minnow
Common carp
Central striped shiner
Golden shiner
Spotfin shiner
Spottail shiner
Stiver shiner
Rosytace shiner
River shiner
Sand shiner
Bluntnose minnow
Fathead minnow
Northern creek chub
Homyhead chub
River chub
Western blacknose dace
Bedside dace

Salmonldae (Treats)
Rainbow trout
Brown trout

Umbrldae (Mudminnows)
Central nHidminnow

Esocldae (Pikes)

Grass pickerel
Gesterostelda* (SUcklebecks)

Brook stickleback
Centrarchldae (Sunflshes)

Central lonoear sunlish
Btuegill sunfish
Pumpkins*«d sunfish
Green cunfisn
Black crapp)«
Wnll« crappie
Rock bass
Smallmouth bass
Largemovth bass

Perclda* (Perches)
Yettow perch
Sauger
Central Johnny darter
Eastern orMnsld* darter
Rainbow darter
Varte<jate darter
Ohio tegperch darter

Selaenldae fOrumt)
Frtshwaler drum

CoMlda* fSetitalnal
Central mottled sculpin

1

c

R

R

C

P
R

C

R

P
P

5

C

P
P

R

R

R

R

R

6C

P
R

R

A
A

R
R

A

P

7

A

R
P

C

P

P
P

P

8

P

A

C

P

C

A

P
P
R

R

9

R

C

P
P
P

C

P

R

R
R

R

P

13

P

A

R
A
C

P

A

A

P

P

R
R

P
C

1 5

R

A

R
C

C

C

A

R

R

P

P

P
P

P

18

P

A

C
C

C

A

R

P

R
P

P

20

R

A

P
P

P
P

C

A

R

•P

R

22

^H^̂ ^M

«~^_ »^

C

R

C

R

R
R



Table 2-2OC (Continued)
Oualltativ* U« of Common Fish i>f>»cl«»

Collected from th« MFLBC and Its Tribuurl«*
Nease Site. Salem. Ohio

STATIONS

-juoelde* _(M«rTlnfls)
Glrzard chad

etalurlda* (Garfishes^
Y«flow bullhead
Brown bullhead
Channel catfish
Stoneeat madtom

Catoatomldae (Sucker*)
Central quillback carpsucker

• White sucker
Northern hoqsucker
Silver redhorse
Northern Shorthead redhorse
Golden redhorse
Black redhorse

Cvorfnlde* (MinoowsJ
Ohio sloneroller minnow
Common carp
Central striped shiner
Golden shiner
Spotfin shiner
Spoltail shiner
Silver shiner
Rosyface shiner
River shiner
Sand shiner
Blun loose minnow
Fathead minnow
Northern creek chub
Homyhead chub
River chub
Western black A
Redside dace

Selmonldae (Trouts)
Rainbow trout
Brown trout

Umbridae (Mudmlnnow*)
Central mudminnow

Esocidae (Pik«sl
Grass pickerel

Gesteroitelde* (Sttcklebecksl
Brook stickleback

'Centrarehida* (Sunfish«s)
Central lonoear cuntish
Blueoill cunfish
Pumpkinseed sonftsh
Greet) sunftsh
Black erappie
White crappie
Rock bass
Smaltmouth bass
Laroemouth bass

Percldae (Perches)
Yellow perch
Sauqer
Central {ohnny darter
Eastern areenside darter
Rainbow darter
Variecate darter
OMo locperch darter

Sclaanldaa (Drum*)
Freshwater drum

Cottfdae fSculofncI
Central mottted sculoin

23

P

.*,
P

A
C

C
C

C

C

C
A

R

R

P
P

P
P

P

28

C

A
C

P
P
C

C
C

C

A

C
C

P

P
P

C

P
P
R

P

29

A

C

C

P

C

C

A
P

R

C

30

C

A

C

R

A

A

C

C
P

P

C

A

C
C
R

R

~

P
P

C

P
P

P

35

R

A
C

P
P

P

A

C

R

P

C
C

C

37

P

A
C

R
R
C

C

C

P

A

A

R

R
P

C

A
A

A

A

39
-

A

P

C
C

A

C

R

P
P

P

40

P

A
A

C
C

C

C
P
P
A
C
C

P
P
R

P
R
R

P

R

42

P

fl

C
C
P
C

C
C

C
R

C
R

C

R

P
P

P
C

P

4 4

P

R

C
C
C

C
C

R
C
A

A

C

C

A

R

P

P

P

P

P

R

R



. Table 2-20C (Continued)
Qualitative Ust of Common Fish Sp*c<«

Collected from th« MFLBC and hi Tributaries
Nease SHe. Salem. Ohio

STATIONS

ClliMlsle*_ffl«rTlno,)
Gizzard shad

letalurldae rCatflshesl
Yellow bullhead
Brown bullhead
Channel catfish
Stonecat madtom

Catostomldac (Suckers)
Central quillback carpsucker
White sucker
Northern hogsucker
Silver redhorse
Northern Shorthe?d redhorse
Golden redhorse
Black redhorse

Cvortnlda* (Minnows)
Ohio sloneroller minnow
Common carp
Central striped shiner
Golden shiner
Spotfin shiner
Spottail shiner
Silver shiner
Rosytace shiner
River shiner
Sand sNner
Bluntnose minnow
Fathead minnow
Northern creek chub
Hornyhead chub
River chub
Western blacknose dace
Redside dace

Sitmonldae (Trouts)
Rainbow trout
Brown trout

Jmbrida* (Mudmlnnows>
Central mudminnow

Etocldae (Pikes}
Grass pickerel

Gastf roslfidec fSlickJtbecks)
Brook stickleback

Cenlrarchldee (Sun(ish«s)
Central lonqear sunfish
Blueqill cunlish
Pumpkinseed sunfish
Green sunlish
Black crappie
White crappie
Rock bass
SmaHmouth bass
Larqetnouth bass

Pcreldae fPerches)
Yellow perch
Sauger
Central johnny darter
Eastern qreenside darter
Rainbow darter
Variexjate darter
Ohio togperch darter

Selaenldce fOrurn*)
Fmttwcter drum

CotUds* (Seirloln«t
Central mottled cculpln

45

R

R
R

C
A
R

P
P

A

P
P

C
C

A
C

C

R

47

R

P
C

A
A

P
C
C

C
C

P
C

A
C

R

48

P

R

A

C
R

A

C

P
P

A
A

C

49

P

R

R

F

C

R

C

C

P
C
C

P

C
P

R
R

P

50

P
C

P
R

C
C

C

C
C
R

R
R

P
P

C
C
R

R
P

R

51

R

R

A

P
P
P

P
P

P

P
P

A
C

R

52

P

R .

R

A
A
A

C

P
C
R

C
C

' R

R

A-Abundant
€• Common

P- Present
Ft. Rare



TABLE 2-21
NEASE CHEMICAL COMPANY - SALEM, OHIO RI/FS

ROUND 1 GROUNDWATER SAMPLING DATA - OCTOBER 1992

Monitor

Well
AS

AUBA
BS
CS

CUBA
CLBA
DVF2
DVF3
DLBA
EVF1
EVF2
EVF3
EVF4
ELBA
FVF3
FVF4
FVF6
FLBA
GUB
HS

HVF2
HUBA

IS
I Shale
IUBA
ILBA
JVF2
JVF3
JVF4
JLBA
KVF2
KVF4
KLBA
LVF1
LVF2
LLBA

Aquifer

Zone
S1

MKS
SI
Si

MKS
VLVPHSZ

S4
S5

VL\PHS2
S3
S4
S5
S6

VL\PHSZ
S5
S6
S7

CC2
MKS
S2
S3

MKS
S1
WS

MKS
VL\PHS2

S4
S5
S6

VL\PHS2
S4
S6

VL\PHSZ
S3
S4

VL\PHSZ

Purge

Volume

(gallon*)
5
15

5.05
9.13
23.2
48.8
10
15
31
4.6

11.4
18.71
22.56
45.9
20

27.6
41

25 Dry
22.2
5.7
4.2
15.3
5.2
13.5
24.3
52.2
3.0
10.8
20.4
36
8.1

22.66
34.7
6.9
14.3
38

Purge

Method
Bail
Bail
Bail
Bail

Pump
Pump
Bail
Bail

Pump
Bail
Bail
Bail
Bail

Pump
Bail
Bail

Pump
Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail

Pump
Bail

Pump
Pump
Bail
Ball

Pump

Static

Water

Level
11.68
28.98
12.47
7.78
10.41
19.88
3.08

Flowing
Flowing

5.73
10.61
6.19
5.08
2.73
13.91
14.30
11.23
10.95
3.52
3.83
17.24
16.88
19.27
19.23
27.37
42.52
12.12
11.85
8.27
5.32
2.87

Flowing
0.20
9.92
18.02
22.13

ToUl

Depth
14.40
59.65
22.80
26.45
56.80
120.30
20.85
31.12
61.78
15.19
33.95
4651
51.23
96.60
56.00
71.50
94.00
136.60
49.00
15.85
26.43
4865
29.97
46.70
77.10
149.00
19.92
34.05
49.92
78.95
19.58
46.76
70.75
24.10
47.36
101.86

Floating
Product
(It thick

0
0
0
0
0
0
0
0
0
0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Eat«l

Product

(ft thick)
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

QA/QC

Sample

AVF1

EVF5
MS/MSD

FB

MS/MSD

FB

MS/MSD

KVF5
LVF3

Groundwiter Description

Clear to silty
Clear
Clear
Clear to light brown, slightly turbid
C'«ar to silty, turbid
Clear
Clear
Clear
Clear
Clear to red brown, turbid
Clear to gray, turbid
Clear
Clear to brown, turbid
Clear to silty, turbid
Clear to silty, turbid
Clear to silty brown, turbid
Clear to dark brown, turbid
Clear
Clear
Clear
Clear to brown, cloudy, turbid
Clear to silty, turbid
Silty, brown, turbid
Silty, brown, slightly turbid
Clear to slightly turbid
Clear
Orange, brown, iron - colored precipitate
Clear to gray, brown, turbid
Clear to gray, brown, turbid
Clear
Clear to brown, turbid
Clear to gray, hrbid
Clear to turbid
Clear
Clear
Clear

KEY TO ABBREVIATIONS.
AquHw Zon*.'

Si trough 57 • Svidt 1 tiraugh 7
MKS - Middt* Klmnnlng SandMon*
VUPHS2 « VMportUmMKXM/Ptrtnwn Mil ttufc Zoo*
WS . WaiNngtonvW* Shato
CCZ - Clarion Coal Zona
TS - Ttonaati Sandatona

OA/OCKay:
FB - FlaW Blank
MS . Ma«i> Spfta
MSO - Ua«u tpifca Oupfccata
Sarr«*a Nuo*a» • Blind Duplicate Sampla (la.. OH la a dupHcala ol 01)
NA> NelAppllcaMa

SI -818 and 01-017 . Pravtoua RNC MonHortng Wall
A •uoogti L Wa«« (La. AS, BS. CUBA. a«c.) - RI/FS Monhortng Wall Ouatar Wall
T1. T2. RW-1 - Propoaad Racovafy Walla



TABLE 2-22

NEASE CHEMICAL COMPANY - SALEM, OHIO RI/FS

ROUND 2 GROUNDWATER SAMPLING DATA - FEBRUARY 1993

Monitor

Well

AS

AUBA

BS

CS

CUBA

CLBA

DVF2

OVF3

OLBA

EVF1

EVF2

EVF3

EVF4

ELBA

FVF3

FVF4

FVF6

FLBA

GUB

HS

HVF1

HUBA

IS

1 Shale

IUBA

ILBA

JVF2

JVF3

JVF4

JLBA

KVF2

KVF4

KLBA

LVF1

LVF2

LLBA

Aquifer

Zon«

S1

MKS

SI

S1

MKS

VL\PHSZ

S4

S5

VL\PHS2

S3

S4

S5

S6

VL\PHSZ

S5

S6

S7

CC2

MKS

S2

S3

MKS

S1

ws
MKS

VL\PHSZ
S4

S5

S6

VL\PHSZ

S4

S6

VL\PHSZ

S3

S4

VL\PHSZ

Purgo

Volume

(gallon*)

3.5

14.8

6.3

9.88

23.71

32.31

6

15 ~|

32

3.6

11.85

20.1

23.1

42

21

282

39 6

60

22.38

5 5

4.8

16.08

6

142

24.6

52.5

3.9

11.1

207

36

9

24

36

7.3

14.3

39.3

Purge

M«thod

Bail

Bail

Bail

Bail

Bail

Pump

Bail

Bail

Pump

Bail

Bail

Bail

Bail

Pump

Bail

Pump

Pump

Pump

Bail

Bail

Bail

Bail

Bail

Bail

Bail

Pump

Bail

Bail

Pump

Pump

Bail

Pump

Pump

Bail

Bail

Pump

Static

WiUr

Level
7.90

29.21

11.28

7.69

10.28

56.70

4.25

Flowing

Flowing

7.62

9.75

5.57

4.44

2.07

13.07

13.78

10.63

10.12

4.34

5.73

17.88

17.57

17.72

17.70

26.80

42.36

11.63

11.06

7.85

4.89

3.40

Flowing
Flowing

9.24

18.22

21.53

ToUl

Depth

18.10

58.85

23.79

27.45

57.70

121.33

21.85

30.95

62.25

15.20

33.96

4642

51.65

93.64

56.03

71.17

91.50

132.68

49.50

16.85

27.45

49.73

29.97

46.70

76.90

149.50

19.60

34.05

49.95

78.95

19.60

46.60

70.80

24.12

47.42

101.90

Floating

Product

(ft (hick)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Basal

Product

(ft thick

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

QA/QC

Sample

AVF1

EVF5

MS/MSD

FB

MS/MSD

FB

MS/MSD

LVF3

Groundwater Description

Clear to silty, turbid

Clear

Clear to brown, turbid

Clear to turbtd

Clear to slightly turbid

No comment

Clear to rusty

Turbid

Clear to turbid

Clear to red-brown, turbid

Clear to gray-brown, turbid

Clear

Clear

Clear

Clear to brown, turbid

Clear

Clear

Clear to gray-brown, turbid

Clear to gray, silty

Clear to turbid

Clear to turbid

Clear to turbid

Yellow brown, silty, turbid

Clear to gray, turbid

Clear

Clear

Clear to brown, turbid

Clear to gray, turbid

Tan to brown, turbid

Clear

Clear

Clear

Clear

Clear

Clear to gray-brown, turbid

Clear to slightly gray

,«£Y TO ABBREVIATIONS:
Aquifer Zont:

Si *<fough S7 • S*ndi t trough 7
MKS - «***. KfMimng Sandtun.
VLVHSZ • VtnpaH (Jmmon«5>u1nani HM Shit* Zotvt
WS. Watfw<eMi«W« Snata
CC2- Ctarion Cod Zon«
IS • Tionm* SMKlXDn*

Monitor Vtol:
Si - SI* and Ol - 017 • Prvvioum NNC Monitoring W«tl
A *»oug«i L MMi f* AS. BS. CUBA. *tt.) - RI/FS Monitoring Well CfcrtMr Wrt
Tl.T2.nW-1 - Proposed (Wcovwy W«ll

QA/OCK*y.
FB • FMd Btank
MS. Muni SpVw
MSO - MMi» Sp*> Dupkuw
l«ny«« Number . Blind DuplioH S«np4< (i.e.. 018 i« • dupliciM at DJ)
NA> I



TABLE 2-22

(Continued)

w^,

^

Monitor

Well
S1

S2

S3
S4

S5
S6

S7

S8
S9

S10

S11
S12
S13

.- S14
S15
S16

S17
S18

S19

D1
02

03

04

05

06

07

08

09

010

011

012
013

. 014

015
016

017

T1
T2

RW-1

Aquifer

Zone
S3

S3

S3
S2

NA
SI

SI

SI
Si

S1

SI

S2

S2

S3
S3
S4

S4

S2

S5
MKS
MKS

MKS

MKS
MKS

MKS

MKS
MKS

VUPHSZ
S7

MKS

MKS
VIAPHSZ

ccz
MKS
TS

MKS

S1/S2
MKS

MKS

Purge

Volume

(gallon*)
9

3.6

6.4

7.5

1.13
4 8

3.6

3.61
5.6

6.13
5.45
3.66
2.9

5.2

9 4

8 4

12.36
8.1

14 78
13.29
13.5
12.3
29.6
1.5

13.1
16.95
27.3
45.6
18

13

42

69

24

80.4
4.8

112.6
410.12
459.1

Purge

Method
Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail

Per. Pump

Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail

Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail
Bail

Pump
Pump
Bail

Pump
Bail

Pump
Pump
Pump

SUtic

Water

Level
14.50
7.73
4.67
3.98
14.59
5.50
3.95
3.82

15.37
11.46
7.99
4.09
2.98
4.10
2.95
13 20
1.90
345

23.62
25.02
8.76

20.14
31.56
22.97
4.12
2.55

15.15
9.99
23.26
2277
29.18
1.68
6.26

Flowing
3.93
6.96

25.42
24.52

Total

Depth
33.10
14.90
21.60
19.40
16.90
15.45
11.38
13.15
26.90
24.00
19.14
11.60
880

14 74
27.00
3067
27.25
19.84

54.07
51.00
36.32
45.60
92.10
26.19
30.75
37.38
71.25

103.25
6056
55.40
1 1 5.00
143.10
55.37
164.78
13.88
70.50
78.00
84.70

Floating

Product

(feet thlc
0

0

0
0

0
0

0

0
0

0

0

0

0

0
0

0

0
0

0
0

0

0
0

0

0
0

0

o
0

0
u
0
0
0

0

0
0

0

Ba*al

Product

(feet thlc
0

0 ,
0 '
0

0
0

0

0
0
0

0
0

0

0
0

0

0
0

0
0

0

0
0

0

0
0

0
0

0

0
0

0
0
0

0

0
0.6

0

QA/OC

Sample

FB

S20
S22

FB

018

MS/MSD

S21

019

MS/MSD

Groundwater Description

Gray-black, transparent
Gray-black to black
Red-orange-brown, turbid
Orange to red, turbid
Clear with rust flakes to blood red, rust
Cloudy gray to gray-black
Tan to green
Light brown to dark brown, silty
No comment
No comment
Clear to slightly rusty, brown silt at botto
Clear to brown, turbid
Tan to red-brown, silty
Rusty, dark brown
Clear to dark silty
Brown, turbid to black, turbid
Clear to slightly turbid
Clear tan-brown with sheen
Well frozen; not purged or sampled
No comment
Clear to gray silty
Red-brown, turbid to black, turbid
Gray-black
Mo comment
Brown-black
Clear to red, rusty
Clear to dark brown, silty
Vellow to clear, gray-black
Clear to dark brown, turbid
Clear tan to brown-black
Clear
Clear to clear/black
Clear
Clear to black
Clear to gray, turbid
Black
Clear to light brown with brown flo
Clear to brown, silty; no product
Clear with sheen

KEY TO ABBREVIATIONS:
Aquifer Zone:

SI *wugh S7 - Senda 1 (UDUgh 7

MKS « Middta Kloannlna. Sandoona
VWHSZ - VenexxtUmaalotieff'uWm MM Shalt Zoo.
WS - Waahing«an««le Shale
CCZ . Ctarton Coal Zone
TS m Tionaela Sandekma

Mentor Wall:
S1 - Cl« and 01 - 017 - Pnntaua RNC Monitoring W41
A«vooohlWrf.(l.a. AS. BS. CUBA, «.) . RI/FS Monhwing Well Outtef Wen

Tl. T2. RW-1 - Precoa»J Recovery Wall

OA/OCKey:
FB - Field Blank

MS « ttarii So*.
MSO » MMfa SpMit Duolicatt
Sampto Numfcer » Blind Duol'caki S*rtflt &.«., 0)8 n* duplicait ol 03)
MA > Not AopBcat*.



TABLE 2-23
RUETGERS-NEASE - SALEM, OHIO RI/FS

ROUND 1 GROUNOWATER PARAMETER DATA - OCTOBER 1992

Well Neat

AS

AUBA

BS

CS

CUBA

CLBA

DVF2

DVF3

DLBA

EVF1

EVF2

EVF3

EVF4

ELBA

FVF3

FVF4

FVFO

FLBA

GUB

HS

HVF2

HUBA

IS

I SHALE

IUBA

ILBA

JVF2

JVF3

JVF4

JLBA

KVF2

KVF4

KLBA

LVF1

LVF2

LLBA

Aquifer
Zone

31

MKS

SI

SI

MKS

VL\PHSZ

34

ss
VLVPHSZ

S3

34

35

SO

VL\PHSZ

SS

S0

S7

CCZ

MKS

S2

S3

MKS

SI

ws
MKS

VL\PHSZ

S4

S5

S8

VL\PHSZ

S4

36

VUPHSZ

83

S4

VUPHSZ

PH
Standard Unit!

(Sample Quadruplicate*)

%&&&*

6.39

936

7.87

585

8.87

13.15

753

7.47

7.43

7.55

7.00

721

7.70

8.12

75?

7SO

888

8.71

528

765

7.01

8.14

859

7.89

5.81

887

7.00

8.02

825

5.79

8.30

7.79

8.54

8.08

5.63

8.92

:S:S;SfSSH:

7.86

9.18

7.18

5.95

6.84

13.22

7.23

7.52

7.44

7.32

8.98

7.19

7.54

825

738

7.41

8.58

8.43

5.54

6.90

728

7.30

7.19

7.84

5.96

8.72

6.94

6.44

6.30

6.24

7.57

7.76

8.12

6.23

5.81

6.89

•*:S**s*:
7.82

9.44

7.16

6.14

8.67

13.28

7.17

7.42

7.43

7.24

687

7.19

7.47

841

735

7.35

8.45

8.28

580

668

727

742

720

763

6.24

8.75

694

635

6.37

6.36

7.30

7.63

8.06

825

6.02

6.90

&{;*?;;$
7.60

9.45

7.14

6.26

7.04

13.29

7.14

7.36

7.43

733

6.97

7.21

7.46

650

7.41

733

8.40

6.21

570

664

724

7.12

728

7.61

6.41

8.75

6.97

6.25

6.49

6.49

7.13

V.70

8.05

6.26

5.92

6.90

•H
Standard Unlti

(Sampl* Quadruplicates)

i&b&K

298.7

298.6

58.3

211

79

•283

•39.0

•509

•042

289

103

•0.9

•44

24

-9

0

•64.6

•86.5

•88.4

-44 7

•335

-620

276.4

537

183

105

•S3

•18

3

20

-053

-052

.120.7

-23

71

-009

iwSt:?:̂

2952

299.1

53.2

248

75

•290.9

•36?

•42s.

-044

289

90

0.8

-42

37

-8

-09

-663

-82.6

• 71 1

•31.0

• 28 '•

•56

259 7

520

222

111

-22

•22

2

0

•045

•052

•114.5

-21

71

-032

m*m
295.1

299.3

S3

259

55

•293

•36.2

•41.5

-042.9

258

123

•0.1

•50

57

• 10

19

•65.3

•81.5

•67.5

-202

-306

-479

261.1

513

225

106

-22

•22

0

0

•035

•042

-110.5

-11

71

-042

iBSfc

?94.1

299.4

52.3

281

74

-297

•31.9

•39.3

-042.7

268

123

•0.3

-43

38

•13

20

-64.8

-803

-63.3

•238

-325

-45.9

255

SOS

201

101

•21

•20

8

0

-033

•043

-110.9

•18

74

-033

Specific Conductance
Millimhos/cm

(Sample Quadruplicates)

1304

332

1232

167

93

2250

1818

909

511

74

120

120

79

85

99

80

427

486

2250

337

451

452

521

91.7

56

106

212

236

302

105

734

545

620

143

170

80

„••;•,*;•:"•
696

287

1234

148

89

2230

1816

912

493

74

119

120

79

80

99

75

397

459

2300

331

tig

426

553

973

54

108

211

241

314

102

666

538

502

127

170

M

••>*••*••.
627

«5

1233

140

84

2240

1815

911

495

73

121

119

80

83

99

79

393

458

2320

348

449

420

519

87

52

106

210

242

314

101

690

535

507

135

170

90

• • •4-
612

?97

1234

136

83

2140

1812

909

495

72

121

117

79

83

96

80

392

459

2J10

338

451

419

514

763

51

106

204

242

313

100

699

535

507

136

171

91

Temperature
Degrees Celiius

(Sample Quadruplicates)
I.TV,--.:,::

14 2

14 1

135

12.1

100

7 7

103

11.1

10 1

127

10.8

11.5

10.8

10 7

133

120

140

142

139

136

1 2 4

12 4

10S

9 8

9 4

11.0

13.3

11.8

120

12.3

10.6

9.8

8.5

13.2

12.2

12.0

-:-3;-f:

14.1

143

13.6

12.0

11.2

78

103

11.1

99

12.6

108

11.5

10.8

10.8

13.4

120

140

13.8

140

126

129

12.2

9.9

102

9.5

11.0

13.7

121

12.4

12.4

10.6

10.3

7.8

13.1

12.3

12.0

;*•:»•;;:.':
140

142

136

12.1

11.1

8.5

10.3

11.0

9.8

12.5

10.6

11.5

10.7

108

135

12.2

13.7

13.5
141

12.5

123

11.8

9 4

10.1

95

11.0

138

1?.1

12.5

12.4

10.2

10.2

7.8

13.0

12.4

12.1

:..* H-:"

140

148

13.6

12.0

10.8

8.5

104

10.9

9.6

12.5

108

11.5

10.7

10.8

134

120

136

134

14.1

125

120

11 5

93

10 1

95

11.0

13.81

120

12.5 j

12.3

10.2H

10.0

7.8

13.1

12.4

12.2

Dissolved Oxygen
Par's per Million

(Sample Quadruplicates)
;??:T-::-:;.:

5.0

2.0

3.5

2.4

3.0

4.5

30

2.8

2.6

22

2.8

2.2

1.3

1.2

06

22

5.6

3.2

18

3.7

1.8

23

10

30

7.2

4.5

2.2

1.8

2.5

2.4

5.7

3.8

2.4

3.6

3.2

1.6

:i::3*-i
4.4

1.8

2 7

2.6

3.8

36

2.4

2.0

3.0

2.5

2.4

2.1

1.4

2.0

1.0

2.5

4.9

3.6

2.2

40

20

1.7

1.0

2.4

7.2

4.1

2.2

2.2

25

3.0

54

3.2

2.2

4.0

2.8

1.7

K.W.
4.4

1.6

28

2.2

36

3.0

2.6

2.6

2.6

2.4

2.5

2.2

1.0

1.2

1.0

25

5.0

3.0

20

39

2.0

23

1 2

30

7.2

4.7

25

2.4

2.5

2.4

58

3.9

2.4

4.2

2.8

2.1

.v *.«v.

3.8

1.6

2.6

1.8

4.9

3 5

25

2.8

2.8

2.5

2.4

2.2

1.3

1.4

1.2

2.9

5.2

.

1.8

4 3

1 9

1 8

1.2

2 4

7.0

4.2

2.3

2.2

25

2.4

8.1

3.0

1.8

4.0

2.9

2.0

Aqultor Zoo* AbbrevMont
81 trough S7 - 8*nd> 1 tiraugh 7

MKS - Middle KHtannlng SandMon*
VUPHSZ . V«nport Un»«lon»/Pu1n»rn Hill thai* ZofM

AruHer Zone Abbmtaloni

WS. Wiriilngtonvine Sh«le

CCZ • dtnon Coel Zan*
T8 • Ttorwitt Stndtton*

Monitor W.B:

SI • 81» «nd 01 • 017 - Pravloul RNC Monitoring W.ll

A «irough L W.lli (1 « AS. BS. CUBA. •*.) - RI/FS Monitoring W.ll Clue
T1, T2. RW-1 . Propowd Recovery W.ll

•_•"! [ •"*'"-—-Tir*~-mr



TABLE 2-24

RUETGERS-NEASE - SALEM, OHIO RI/FS

ROUND 2 GROUNDWATER PARAMETER DATA - FEBRUARY 1993

W.B N**t

AS

AUBA

BS

CS

CUBA

CLBA

DVF2

DVF3

DLBA

EVF1

EVF2

EVF3

EVF4

ELBA

FVF3

FVF4

FVF«

FLBA

GUB
HS

HVF2

HUBA

IS

I SHALE

IUBA

ILBA

JVF2

JVF3

JVF4

JLBA

KVF2

KVF4

KLBA

LVF1

LVF2

LLBA

Aquifer

Zon.

S1

MKS
S1

S1

MKS
VL\PHSZ

S4

S5
VL\PHS2

S3
S4

S5

S6
VL\PHSZ

S5

SB
S7

CCZ

MKS

S2

S3

MKS
S1

WS

MKS

VL\PHS2

S4

S5

S6

VL\PHSZ

S4

S6

VL\PHSZ

S3

S4

VL\PHSZ

pH

Standard Unit!

(Sampl* Ou*drupJle<l*i)

i&isSiSss

8.10
930

7.60

8.45

8.73

12.96

6.81

7.48

7.82

5.80

6.22

7.24

7.46

7.85

7.34

7.81

6.48

7.80

5.34

8.18'

7.73

7.78

5.98

6.57

7.47

9.77

7.42

7 16

7.18

7.81

7.03

7.34

8.04

6.81

6.85

7.35

wy&m
8.04

963
7.30

826

698
12. 91

6.92

7.43

7.59

6.01

6.79

7.25

7.45

8.08

7.23

7.60

8.57

8.02

5.40

7.85

7.66

7.70

6.22

6.67

7.86

9.64

7.29

7.24

7.12

7.78

7.32

7.34

8.00

6.82

6.87

7.35

'•.?<Z&&:.'

7.92

9.56

7.36

8.19

7.22

12.88
6.89

7.34

7.45

5.91

6.48

6.50

7.45

8.10

7.14

7.55

6.68

7.92

5.50

7.67

7.61

7.65

643

6.82

8.01

9.68

7.22

7.24

7.15

7.75

7.36

7.36

8.00

6.89

6.95

7.58

'.;.•; \::-4 :;.<:•;.•

7.92

9.50

7.33

8.10

7.31

12.83

6.92

7.29

7.34

5.89

6.62

6.50

7.45

8.11

7.07

7.55

6.74

7.94

5.63

7.56

7.58

7.62

6.58

6.90

8.13

9.68

7.16

7.22

7.21

7.74

7.38

7.35

7.96

6.99

6.98

7.65

•H

Standard Unit.
(Sample Quadruplicate)

•mW-'s:
166.2
85.3
92.0
324.9

82.9
34 8
6.1

95
67.6

269.4

64.1

9.5

41.2

135.5
7.7

•28.6

-13.5

210.1

-55.8
175.8

463

70.6

179.4

53 9

208.2

131.1

-59.1
-43.6

-23.8

-47.4

43.3

54.6

99.9

52.6

100.4

•24.5

>;::::*-:i;f:

169.8

729
83.5

343 3

50 7
34.4

66

16.4

65.1

267.3

81.7

9.5

57.7

131.0

4.3

•20.0

-19.5
211.4

-29.6

178.2

35.4

63.2

182.4

70.3

216.7
130.5

-53.5
•37.8

-23.1

-39.7

62.2

42.5

101.2
56.9

94.6

-37.3

•«$&&•

170.1

68 7
75.8

296 2

45.2

33 2
4.4

186

63.5

266.6

81.7

-0.7

558
128.7

3.0

-12.6
-45.3

205.0

•25.2

180.5

35.5

60.4

181.2

66.6

205.6

132.2

-51.8
-35.4

•25.9

-40.6
62.6

33.8

96.5

55.9

90.9

-40.6

•¥*•:«•

174.6

62.0

73.3

292.2

37.7

323

5.1
14.7

63.8

263.1

69.5

•0.8

55.6

143.1

1.4

•11.5
•40.7

202.8

•23.6

181.9

37.7

58.3

171.3

77.2

206.0

133.3

-48.4

-34.9

-304

-40.2
63.7

36.4

90.5

47.6

90.4

-40.6

Specific Conductance

MllllmhoWcm

(Sample Quadruplicate*)

750

168

1084

418

243

2260

1381
695

456

34

63

62.8
47.3
46.2
418

333

54.5
395

1910
310

350

313

51

59

35

513

135

148

203

57

436

403

405

90.4

103.1
53.1

•:•:,?:•

718

427

1091
394

234

2270

1345
679

368

40

63

55.9
479

46.5
432

333

50.6
365

1920
304

352

312

70

62

36

453

129

148

198

51

414

394

402

87

102.5
52

:.:.-:-T:;,

716

413

1080
387

229

2320

1326
679

365

33

65

60.5
4 7 3

4 6 3

436

334

50.5
370

1880
303

351

311

72

58

36

456

127

143

192

49

412

390

397

85.8
101.2
51.8

...... ̂  ......

712

411

1082
389

227

2320

1295
669

364

55

63

602

47 4
45 2
439

334

50.5
371

1920
305

351

310

61

62

36

454

127

143

189

49

412

388

397

84.8
100.3
51.4

Temperature

Degreea Celalu*

(Sample Quadruplicate!)
"""!'-."

7.4

8 5

5 5
6 6
6 1

1 1.1
7 3
9 5
10 0
5 9

7 9

6 3

6.2

7.7

1 3 2

11.9
12.0
10.6
5.7

9.1

10.5
11.2
9 5

6 0
9 5
10.0

6 2
8 7

68

69

8 3
3 9

7.9

9.1

7.1

9.2

...., .j,,,.,.

7.0

8 8

5 7

7 3

7 8
1 1 1
6 4

10 4

99

5.8

8 8

6.3

6.2

7.7

11.7
11.9
12.0
10.6
5.4

9.1

11.0
11.2
9.1

9 7
9 3

9 6

5 7
9 3

9 0
7 4
8 5

3 9

9.1

9.3

9 8

9.5

"">y"'

6.9

9.2

5 5

7 3

7 9

11 0
7.6

104

9 9

5 9

7.9

6.4

6 2

7.7

1 1 4

11.9
12.0
10.5
4.4

9.0

11.3
11.3
8 0

9 0

8 5

9 4
69

9 5

9 2

7.8

8.5

3.7

9.4

9 4

9.8

9.4

S-Ws'*

68

8.9

5.1

7.2

8 2

10 8
70

103

9.9

5 7

8.0

6.4

6.2

7.5

11.4
11.9
11.9
10.5
4.4

9.0

11.3
11.3
7.8

8.6

8 5
9.4

7 5

9 5

93

7 8

8.5

3.7

9.2

9.3

9.7

9.4

DlleolMd Oxygen

Parta p** Million
(Sample Quadruplicate!)

3.3

3.8

3.2

2.9

39

4 4

4 a
4 8

4.8

13.0
5.8

8.0

4.4

3.0

5 2

2.7

1.6

6.2

9.2

3.6

2.9

2.8

3.2

3.8

7.6

7.8

4.7

3 2

4.2

3.0

4.5

7.0

3.3

3.8

5.2

2.8

mm"
4.3

32

2.8

4.8

3.8

4.3

4 2

6.2

5.0

120

5.8

6.4

4.2

2.8

5.6

2.6

1.6

6.4

9.2

4.1

2.6

5.4

3.4

3.6

7.8

4.5

3.3

4 9

3.0

4.9

7.4

3.4

3.9

5.2

2.9

""j*""'

4.3

3.8

3.0

4.8

3 6
3.9

4 6
56

4.6

130

6.8

6.2

4.5

4.0

5.2

2 6

1.6

5.2

9.4

4.5

3.1

3.4

3 4

3 4

7.0

7.7

5 6

3.6

4.7

3.0

6.1

7.7

3.7

39

4.9

2.6

T.'T::-<

4 1

2.8

3 2

3 3

3 8

4 4

4 3
4.9

4 2

12.0
6.0

6.0

4.4

3.8

4.6

2.6

1.8

5.6

9.3

4.3

3.3

2.8

3 6

4.0

7.8

8.2

4 4

3.4

4 3

3.1

6 4

7.7

3.5

4.5

4.9

2.8

Aqul

81 fcrough 37 - Sandt 1 trough 7

MKS - Middle Kltunlng SandMon*

VUPHSZ • Virtpwt UnwMMMfPutwm Hlfl Shale Zone

Aqutler Zen* AbmUtont

INS • Wttfilngtonvffl* Shale

CCZ • Clarion Col Zon*

TS • Tton**U ftandtton*

Monitor Well:

SI • Sl» *nd 01 - 0(7 > Pr.vtou. RNC Monitoring W.ll

A Ihrough L Welle (I.e. AS. BS. CUBA. etc ) > Rl/f S Monitoring Will Cluetar Wed

TS • Tloneala Sandtton*

m«_dApro|ecte«3J.o1S«\rl\tabl«»\rbl2-24*.«.ql



TABLE 2-24
(Continued)

Monitor
Well

S1
52
S3
S4
S5
S6
S7
58
S9
S10
S11
S12
S13
S14
S15
S16
S17
S18
S19'
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
017
T1
T2

RW-1

Aquiler

Zone
S3
S3
S3
S2
NA
SI
S1
S1
S1
S1
S1
S2
S2
S3
S3
S4
S4
S2
S5

MKS
MKS
MKS
MKS
MKS
MKS
MKS
MKS

VUPHSZ
S7

MKS
MKS

VLVPHSZ
CCZ
MKS
TS

MKS
S1\S2
MKS
MKS

pH
Standard Units

(Sample Quadruplicates)

asfW*
7.45
6.49
6.90
5.97
8.04
5.87
7.07
8.88
8.51
7.09
7.56
4.55
6.85
8.08
7.97
5.96
7.75
3.19

8.09
8.22
7.73
8.61
7.64
6.74
9.09
7.29
6.55
6.95
7.04
5.98
8.11
7.77
6.73
8.46
6.80
5.34
6.15
6.12

• S19 was not sampled during Round

SK*̂ ;?;
7.39
643
6.89
6.20
7.59
6.19
7.08
8.63
8.75
7.35
7.42
4.42
689
8.08
8.04
6.07
7.61
3.16

7.85
8.27
6.68
886
7.65
7.03
6.46
7.24
6.77
7.22
7.19
6.23
8.37
8.66
6.72
7.73
7.03
5.55
6.16
6.22

?88$Sg$
7.39
6.41
6.93
6.22
7.57
6.43
7.05
8.59
8.77
7.35
7.31
4.37
6.90
8.12
8.06
6.32
7.53
316

7.72
8.20
6.97
8.68
7.53
7.03
8.36
7.23
6.82
7.28
7.20
6.34
8.62
8.89
6.73
8.36
7.11
5.74
6.19
6.35

HPiS
7.40
6.38
6.94
6.57
7.55
6.51
7.10
8.49
8.58
7.28
7.22
4.40
6.90
8.18
8.03
6.43
7.51
3.15

7.65
8.09
7.00
8.66
7.73
6.97
8.22
7.24
6.94
7.33
7.21
6.48
8.66
8.89
6.75
8.45
7.21
5.62
6.22
6.50

&s$te££
-154.8
-103.5
-67.6
-86.2
45.9

-109.4
-936
55.9
14.7

-142.4
-97.2
88.3
-17.4

-139.5
-52.3
-83.3
-92.0
290.2

103.3
-50.8
-65.9

-105.4
-14.3

-125.8
-96.1
-67.5
-68.6
13.0

-119.9
-81.8
-137
209.2
-93.3
32.5
•16.3
-63.4
-25.8
94.6

eH

Standard Units

Sample Quadruplicates)

SS;8igSs:
-108.5
-100.8
-69.9
•80.2
36.3

•111.5
-104.5
45.2
4.9

-103.6
-93.7
85.2
•14.0

-130.0
-31.2
-67.1
-86.5
290.0

-63.4
-532
-73.9
-38.7
-16.5

-127.1
-78.7
-72.6
-71.6
3.3

-118.3
-80.7
•102.3
197.6
-92.1
30.7
-39.9
-66.1
-31.5
96.4

£•>£$,*•<£•:.
•105.2
-86.3
-70.4
-78.9
42.2

-113.1
•104.9
21.7
10.2

-105.4
-81.7
79.0
-15.2
-122.0
-25.7
-61 7
-86.6
288.1

-58.0
-52.8
-75.4
-24.5
•16.8

-127.2
-78.1
-72.3
-71.8
-0.1

-113.7
-80.3
-83.7
198.7
-90.0
27.1
-77.3
•66.2
-33.3
92.3

?mm
-101.4
-88.2
-64.4
-79.1
42.6
-117

-103.5
9.8
6.9

-104.1
-81.6
73.9
-11.9

-122.3
-20.4
-62.0
-86.0
285.7

-55.7
-52.4
-72.8
-22.0
-19.2

-127.5
-77.1
-72.7
•72.1
3.2

-115.4
•78.4

-1
198.9
-89.0
25.2
-77.8
-65.0
-35.3
92.5

Specific Conductance
Millimhos/cm

(Sample Quadruplicates)

yrfitoJJK
61.9
584

169.7
46.1
291

180.4
64.7
501
188
472
755
6340
28.7
1023
345
271
1017
647

427
492
408
42.4
376

137.2
798
1320
1404
45

51.7
512
60.5
648

180.1
89.8
199

1348
1728
78.6

?:-;f:2;:r: •

61.9
659

167.4
45
267

182.1
66.3
481
182
467
771
7050
29.8
963
342
293
971
657

398
438
414
40.6
377

139.3
784
1312
1471
46

60.1
402
61.8
604

180.2
89.7
195
1364
1757
76.4

.**•.'
61.6
667

1667
43.7
262

181.9
65.7
463
180
467
782
7650
29.5
966
335
286
955
663

394
434
409
44.3
372

146.2
770
1307
1395
45.2
61.1
377
61.8
596

180.7
92.3
193.5
1371
1775
75.5

• :4 ":
61 3
575

1664
43.8
259

188.2
65.8
462
177
468
787
7760
297
973
335
284
939
662

^393
436
411
437
369

141 3
750
1301
1383
45.5
61.1
358
61 2
595

179.3
90.8
194.2
1379
1765
83.7

Temperature

Degrees Celsius
(Sample Quadruplicates)

.-.;.•, 1 •••:•

8.9
4.1
8.6
6.8
7.2
5.2
1.2
2.5
86
99
8.1
4.9
27
59
6.5
4.1
108
4.9

99
86
7.2
90
8.1
4.3
6.5
10.2
8.3
11.0
8.0
8.9
6.7
2.7
6.5
9.2
5.8
5.2
3.9
2.5

5 f • '

8.9
4.0
8.9
6.8
7.0
50
1.5
2.4
8.7
9.4
7.6
4.8
26
7.8
7.3
4.1
10.8
4.9

9.4
8.3
7.4
90
8.3
4.8
8.3
10.9
8.4
11.0
6.0
8.3
6.5
3.0
7.2
9.3
5.7
3.9
4.2
3.1

>>*,; .
8.9
3.7
9.0
6.6
7.0
4.7
1.5
2.2
8.8
9.2
7.5
4.7
25
9.2
7.7
4.1
11.1
4.7

92
6.7
7.9
8.8
8.7
4.8
8.4
11.3
8.3
11.0
6.3
8.5
6.1
2.6
7.4
9.1
5.7
3.7
4.1
3.6

. "4::.;;~
9.1
3.4
9.0
6.6
7.0
4.4
1.3
2.1
8.9
9.2
7.4
3.9
2.6
9.3
7.8
2.7
11.1
4.7

92
6.5
7.9
8.7
6.4
4.5
8.1
11.2
7.5
11.0
6.5
8.4
5.4
2.5
7.4
9.3
5.4
3.9
4.2
3.4

Dissolved Oxygen
Parts pei Million

(Sample Quadruplicates)
,.:.,. :^TT...

3.6
2.0
4.2
4.4
8.0
4.4
4.0
7.8
5.8
7.6
4.3
8.8
11.0
3.7
58
4.4
4.4
6.2

37
10.9
37
6.2
8.8
2.8
7.2
6.0
2.6
4.5
3.0
4.9
4.0
10.3
6.4
2.2
4.2
6.6
7.6
9.4

• : : : 2-

3.6
1.9
4.2
4.6
7.8
4.0
4.0
7.6
4.3
5.2
4.7
88
11.2
3.7
6.4
4.5
3.7
6.2

40
11.8
3.8
62
9.0
2.6
7.9
6.4
2.8
4.7
3.1
5.6
4.0
11.4
6.4
2.4
4.3
6.4
7.6
9.6

3- '.
3.3
-22
38
4.7
7.2
4.5
4.0
7.3
4 3
4 3
5.8
8.2
11.2
4.1
6.7
48
4.1
64

3.9
13.6
38
6.1
9.2
2.7
7.3
6.8
2.8
5.0
3.0
4.6
4.0
11.5
6.4
2.0
4.2
6.6
7.8
9.5

4
3.0
-2.2
4.0
4.6
6.2
4.4
4.0
6.7
4.1
4.4
5.9
8.4
108
4 1
7.3
4 6
4 8
5.8

3.7
136
3.7
5.0
8.7
2.8
7.3
6.4
2.6
49
3.2
4.8
40
11.9
6.4
24
4.2
7.9
7.7
9.7

due to the well being frozen mtl_d\pr ects\933-6154\ri\tables\lbl2-24bwqi
Aquifer Zone Abbreviations

S1 through S7 « Sands 1 through 7
MKS * Middle Kittanning Sandstone

VLVPHSZ * Vanport Limestone/Putnam Hill Shale Zone

Aquifer Zone Abbreviations
WS « Washingtonville Shale
CCZ = Clarion Coal Zone
TS " Tioneste Sandstone

Monitor Well:
S1 • S19 and D1 • D17 =• Previous RNC Monitonng Well
A through L Wells (i e AS. BS. CUBA, etc ) = RI/FS Monitoring Well Cluster Well
vt\PHSZ « Vanport limestone/Putnam Hill Shale Zone
T1. T2, RW-1 * Previously Proposed Recovery Well



TABLE 2-25

Aqulrer Toting Result*

Neeee Site, Belem, Ohio

Monitor

Will

s-e
S-7

s-e
BS

cs

S-4

S-12

HS

S-15

EVF1

S-16

S-17

DVF2

EVF2

KVF2

LVF2

s-ie

OVF3

EVT3

FVF3

JVF3

EVF4

FVF4

JVF4

KVF4

0-10

FVF6

Aquifer

Zone

S1

S1

S1

S1

S1

S1 mean

S2

S2

S2

S2 moan

S3

S3

S3 mean

S4

SJ

S4

Si

S4

S4

S4 mean

SS

S5

SS

SS

S5

55 mean

SE

ss
se
S6

S6m«an

S7

S7

S7mean

Hvordev

Method

Hydraulic

Conductivity

(cm/»*c)

241E-OS

7.74E-O5

2.1SE-06

1.8SE-04

1.16E-04

K(S1) - 8.29E-05

4.B2E-OS

3.15E-OS

2.26E-03

K(S2) - 7.80E-O4

7.41 E-O4

5.00E-O3

K(S3) - 2.87E-03

5.18E-04

6.52E-04

7.72E-04

2.53E-05

1.3SE-O4

2.34E-06

K(S4) . 3.51 E04

2.40E-04

4.9BE-04

1 96E-03

425E-O4

7.IOE-04

K(S5) . 6.40E-04

3.51 E-04

B.50E-06

2.17E-04

1.S5E-O4

K(S6) - 2.10E-04

1.18E-O5

3.14E-05

K(S6) _ 2.17E-OS

Mean K (or all sands (S1-S7) K(sands) - 6.30E-04

Monitor

W>ll

I-SHALE

D-1

D-3

CM

D~8

D-11

D-12

D-1S

D-17

AU3A

CUBA

GU3A

HUB A

IUBA

D-9

0-13

ELBA

JLBA

KLBA

LLBA

D-14

F1 Oft

D-16

Aquifer

Zon«

WS

MKS

MKS

MKS

MKS

MKS

MKS

MKS

MKS

MKS

MKS

MKS

MKS

MKS

MKS mean

VLVPHSZ

VUPHSZ

VUPHSZ

VUPHSZ

VLVPHSZ

VL\PHSZ

VL\PHSZ mean

CCZ

CCZ

CCZ mean

TS

Hvord*v

Method

Hydr*ullc

Conductivity

(cm/Me)

K . 8 70E-O4

2.73E-04

1 08E-03

7 57E-OS

5.5SE-O4

4.BSE-05

2.77E-05

5.2OE-O5

668E-06

4 15E-O4

643E-O5

1 83E-03

4.20E-03

1 74E-O5

K - 6.65E-04

343E-03

1 51 E-04

4.02E-O4

1 .37E-03

1.BBE-04

2.29E-OS

K - 0.27E-04

6.01 E-04

1.70E-O3

K- 1.15E-03

1.30E-04

Aquifer Zone Abbreviations

81 througti S7 - Sands 1 through 7

WS - Washmglonville Shale

MKS - Middle Kjttonmg Sandstone

VLVPHSZ - Vanport L»n•stone^Putnam Hill Shale Zone

CCZ - Clanon Coal Zone

TS - Tionesta Sandstone

Monitor Well

SI - SIB and D\ - D17 - Previous RNC Monitoring Weil

A through L Wells (i.e. AS. BS. CUBA, etc.) - Fd/FS

Monitoring Well Ouster Well

See Appendix L lor Slug Test data

mtt_d:\project»\933-6154\ri\tables\tbl2-2S.wq1



Table 2-26

Soil Hydraulic Conductivity Results. 8-91

Nease Site. Salem. Ohio

Boring

SHCT-1
SHCT-2
SHCT-3
SHCT^
SHCT-5
SHCT-6
SHCT-7
SHCT-8
SHCT-9
XCT-10
SHCT-11

Date

9/12
9/12
9/16
9/16
9/12
9/13
9/13
9/16
9/16
9/12
9/13

Location

TP-2
TP-16
EXCL.-A
EXCL-A
POND-2
EXCL.-8
POND-7
POND-3
PONO-4
P-2
WOODS

Depth

(inches)
12
12
12
12
12
12
12

L_ 12

12
12
12

Head-1

(cm)
5

5

5

5

5

5

5
5

3

3

5

Rate-1

(cm/sec)
1 .70E-02
3.00E-03
7.00E-03
1.70E-03

O.OOE+00
1 .30E-02
5.00E-02
S.OOE-02
5.00E-03
1 .OOE-02
5.00E-03

Head-2

(cm)

10
10
10
10
10
10
10
10
4

5
10

Rate-2

(cm/sec)

3.0OE-02
6.00E-03 j
1. OOE-02
3.00E-03

2.20E-02
3.70E-01
9.00E-02
6.70E-O3
1.20E-02
8.30E-03

Kfs

(cm/sec)
6.80E-05
1.80E-05
1.10E-O4
1 .1 OE-O4

4.36E-05
4.40E-O2
3.50E-O3
3.21 E-O3
1.19E-04
2.48E-O4

Matric Flux
Potential
(cm2/sec)
5.70E-04
6.40E-O5
5.80E-O3
9.21E-O4

4.84E-04
-2.08E-01
2.6OE-O2
-6.60E-03
6.32E-O4
3 15E-O3

Alpha
Parameter

1/cm
1 .20E-01

3.56E+00
1.89E-02
1.19E-01

9. OOE-02
-2.11E-01
1.35E-01

-4.87E-O1
1.88E-01
7.87E-02

Values
Acceptable

YES
YES
YES
YES
NO
YES
NO
YES
NO
YES
YES

KYDRAUUC CONDUCTIVITY

where.

and where.

IH, C2 )

and where,

Q! -PQ(Rj )or(YXR2 )

and where

Q2 -(XXR2)or(YXR2)

Use the oHI constant (X) or (Y) appropriate for the reservoir selected

MATRIC FLUX POTENTIAL

Fm-U'l Q| -h Q2

Where.

(2H, H2 (H2 - H, ) + a2 (H, C2 - H2 C,

|H2 C, |
and where.

(2H2 2 + a 2

/2 - I 1

2i|, H2 (H2 - H, ) + a 2 (H, C2 -Hj Ct )]

((2H,2 * a2 C, )C2]

l(2H2 2 * ,2 C2 )C,]

C^Cj Hj, H2»re all defined in Table 2-22

Reference: R«yno(ds and Elrtck. 1985

ma_d:\pfojects\933-€154\ri\tables\tbl2-26.wq!



Table 2-27
Ruetgers-Neasn Salem, Ohio RI/FS

Residential Well Survey Results

Map (
#

1
2
3
A•+

5
6
7

8
9

10
11
12
13

14

15

16

17

18
19

20
21
22
23
24
25
26
27
28
29
30
31
32

14o*t

35
36
37
38
39

40
41
42

Address

1522Benton
1435 Benton
1422 Benton
1 A.OC\ Rontnn1 *i£\) DclHLHl

1436 Benton
Benton
1879Garfield
1412 Benton
Benton
Benton
1410 Benton
1337 Benton
1329 Benton
1297 Benton
1344 Benton
1288 Benton
1222 Benton
1210 Benton
1202 Benton

1200 Benton
1201 Benton
1146 Benton
1118 Benton
1155 Benton
1069 Benton
1909 Allen
1371 Beechwood
1267 Beechwood
1217 Beechwood
Benton
1263 Benton
1385 Johnson

IQQQ AllanI OOO rMltji 1

1456 Allen
1456 Allen
1390 Allen
1453 Allen
1 777 Pennsylvania
1 1 83 Beechwood
Garfield
N. Benton

Water
Source
W=Well
C=City

W
W
W

W
W
W
W
?
?

W
c
c
c
W
W
W
c
c

W
W
W
W
W
W
W
W
W
W
9

c
?

c
c
c
c
c
W
?
?

ODNR
Well

44

46

44A

45

4

43

64

57

117

51

52
53

113
246

County
MAH=Mahoning

COL=Cc!unihiana

COL
COL
COL
POIWWL_

COL
COL
COL
COL
COL
COL
COL
COL
COL

COL
COL
COL
COL
COL
COL

COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL

COIwv^i—

COL
COL
COL
COL
COL

COL
MAH
MAH

Located
on Tax
Map

Y
Y
Y
YI

Y

Y

Y

Y

Y

Y

Y

N

N

N

Y

Y

Y

Y

Y

Y

Y

Y
Y
Y

Y
N
Y
Y
Y
N
Y

Y

Y
Y

Y
Y
Y
Y
N
N

Within
Radiu
from

RNCC

1/2
1/2
1/2
I/O1 f £.

1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2

1/2
1/2
1/2
1/2
1/2
1/2

1/2
1/2
1/2
1/2
1/2
1/2
1

1/2
1
1
1

1/2
1

ii
1/2
1/2
1/2
1/2
1/2
1/2

1/2
1/2

Comments

Owner has 2 wells
Located by ODNR
Located by ODNR

Field Located by SMC Martin
Located by ODNR

Property is Subdivided
on Tax map

Located by ODNR
All located at same address
Located by ODNR
Well Deepened in 1 974

Located by ODNR

Located by ODNR
Located by ODNR
Continued



Table 2-27 (Contintued)
Ruetgers-Nease Salem, Ohio RI/FS

Residential Well Survey Results

Map(
#
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

Address
N. Benton
N. Benton
N. Benton
Duck Creek
Duck Creek
Duck Creek
Garfield
14415 Duck Creek
Duck Creek
Duck Creek
Duck Creek
Duck Creek
Duck Creek
Country Club Dr.
14780 Country Club
Country Club Dr.
Duck Creek
Country Club Dr.
1436 Benton
11 85 Benton
1 1 85 Benton
Benton
Ohio Blvd.
Ohio Blvd.
Van Buren
Main St.
Ohio Blvd.
Ohio Blvd.
Garfield Ave.
1610 State Blvd.
Ohio Blvd.
Idaho
Garfield Ave.
Ohio Blvd.
?

Ohio Ave.
?

Van Buren
51 8 Ohio Blvd.
Wisconsin
Ohio Blvd.
468 Country Club Ln.
Maryland Ave.
Johnson Road

Water
Source
W=Well
C=City

•̂

?
?
?
7
7
7
?
7
?

?

?

7
?
?
?
7
?
7

W
W
7

W
W
W
W
W
W

W

W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

ODNR
Well

247
249
250
11
12

11A
267

5
4

273
10
3

272
269
270
271
9
5

54
55

32
33
30
29
28
26
25
24
23
22
21
48
16
15
13
12
8
6

103
98
62
61

County
MAH=Mahoninj

COL = Columbiana
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
COL
COL
COL
COL
COL
COL
COL
COL
COI.
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL

Located
on Tax
Map

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Y
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y
Y
Y

Within
Radiu
from

RNCC
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1/2
1/2
1/2
1/2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Comments
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR

Located by ODNR

Field located by SMC Martin

Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Continued



Table 2-27 (Contintued)
Ruetgers-Nease Salem, Ohio RI/FS

Residential Well Survey Results

Map (
#
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110

111
112
113
114
115
116
117
118

120
121
122
123
1*34I £.^

125
126
127
128
129
130

Address
492 Maryland
Garfield Ave.
Benton
Hunting Club Rd.
412 Country Club Ln.
1665 Van Buren
1081 Beechwood
1142 Beechwood
Beechwood
1114 Beechwood
Beechwood
Country Club Ln.
Country Club Ln.
Country Club Ln.
13878 Duck Creek
Benton
Benton
S.R. 62
14509 Duck Creek
Benton
Benton
Garfield Road
Garfield Road
Garfield Road
Duck Crsek
13894 Duck Creek
Duck Creek
14290 Duck Creek

Duck Creek
Garfield Road
600 Country Club
7fi7 Rontrtn •t\JI DtrlUOII

Cherry Ln
769 Ohio Blvd.
Ohio Blvd
1464 5 Duck Creek
17<W} nni-lf ProoW1 O«?£O l**Ul*K WIWN

13429 Benton
13072 Benton
131 56 Garfield
13147 Benton
13093 Benton
13406 Benton

Water
Source
W=Well
C = City

W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

W
W
?
•}

?
?
•)
?
t

W
W
W
W
W
W

ODNR
Well

60
58
56
-
-
-
-
-
-
-
-

99
-

97
-

-
-
-

1627
1628
1629
1619
1620
13
14
7
6

8
268

102
101

County
MAH=Mahoning

COL=Columbiana
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAH
MAh
MA
MAH
MAH
MAH

MAH
MAH
COL
roi\j\j\-
COL
COL
COI
MAH
MAHivirtn

MAH
MAH
MAH
MAH

MAH
MAH

Located
on Tax
Map

Y
Y
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
Y
Y
Y
Y
Y

:'

Y
Y
Y

Y
Y
N

N
Y
Y
N

N
N
N
N
N
N

Within
Radiu
from

RNCC
1
1
1
1
1
1
1
1
1
1
1
1
1
1

>1
>1
>1
>1
1
1
1
1
1
1
1
1
1
1

1
>1
1
1i
1
1
1
1
1i

1/2
1/2
1/2
1/2
1/2
1/2

Comments
Located by ODNR
Located by ODNR
Located by ODNR
Located by ERM
Located by ERM
Located by ERM
Located by ERM
Located by ERM
Located by ERM
Located by ERM
Located by ERM
Located by ODNR

Located by ODNR

Located by ERM
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR
Located by ODNR

Located by ODNR
Located by ODNR

Continued



Table 2-27 (Contintued)
Ruetgers-Nease Salem, Ohio RI/FS

Residential Well Survey Results

Map(
#
131
132
133
134
135
136
137
138
139
140
141

142

143

144

145
146

147

148

149

150

Address
1843Garfield
600 N. Ohio
5692 Taylor
13339Benton
644 N. Ohio
13072Benton
556 Wisconsin
625 N. Ohio
1472Garfield
1461 Garfield
1490Garfield
666 N. Ohio
957 Benton
1069Brnton
1276Beechwood
1292 Beechwood
1318 Beechwood
1368 Beechwood
1 430 Beechwood
1772 Allen

Water
Source
W=Wel
C=City

C
W
W
W
W
W
W
W
W
W
W
W
C
C
C
C
C
C
C
C

ODNR
Well

County
MAH=Mahoning

COL=Columbiana
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL
COL

Located
on Tax
Map

N
N
N
N
N
N
N
N
N
N
N
N
Y
Y
N
N
N
N
N
N

Within
Radiu
from

RNCC
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Comments

A- See Figure 2-13 for approximate residential well locations

mtl_d:\projects\933.6154\ri\tables\tbl2-27.wq!



Table 2-28
Ruetgers-Nease Salem, Ohio RI/FS
Field Parameters Measured from

Standing Water Samples from P1 , P2 and P3
Production

Well

P1

P2

P3

Sample
Depth
(feet)

60
194
60
144
55

Sampling
Date

4/30/90
4/30/90
5/2/90
5/2/90
5/6/90

PH
(S.U.)
7.40
7.20
7.10
6.90
6.75

SC
(mmhos/cm)

302
388
580
485
3100

Temp.
(°C)
13.8
12.5
13.0
12.2
10.9

D.O.
(ppm)

3.1
1.15
2.75
1.35
1.75

mtl_d:\projects\933-6154\ri-rpt\tables\tbl2-28.wto1



Table 2-29

RUETGERS-NEASE SALEM, OHIO RI/FS

PRODUCTION

MIDDLE KITTANNING
SANDSTONE

Logged Interval

Sample Designations
& Intervals

VANPORT LIMESTONE

Logged Interval

Sample Designations
& Intervals

MIDDLE MERCER
SANDSTONE

Logged Interval

Sample Designations
& Intervals

MASSILLON SANDSTONE

Logged Interval

Sample Designations
1 Intervals

WELL PACKER SAMPLING

WELL P1

50'-100'

P1-I
S8--63-

110'-207'

P1-2
110'-115'

P1-3
1 51 '-156'

P1-4
201 '-206'

239'-255'

P1-5
2481-253'

281 '-36V

P1-6
287'-292'

PROGRAM

WELL P2 WELL P3

40'-97' 37'-85'

P2-1 P3-1
75'-80' 50'-55'

P3-2
92'-97'

105'-216' N/A

P2-2 N/A
124'-129'

P2-3
168'-173'

P2-4
200i-205<

245'-262' N/A

P2-5
256' -261'

288'-370' N/A

P2-6
290'-295'



Table 2-30
Ruetgers-Nease Salem, Ohio RI/FS
Field Parameters Measured on Discrete Groundwater
Samples from Production Wells P1 , P2 and P3
9/18/90-9/26/90

Production
Well

P1

P2

P3

Sample
Depth
(feet)
58-63

110-115
151-156
201-206
248-253
287-292

75-80
124-129
168-173
200-205
256-261
290-295

50-55
92-97

PH
(S.U.)
7.80
8.92
7.37
7.80
7.40
7.79
7.85
7.64
8.95
8.38
8.36
8.03
7.04
7.48

SC
(mmhos/cm)

477
492
532
515
515
534
595
580
572
594
580
581

2980
1822

Temp.
<°C)
11.9
14.3
12.7
13.2
12.7
157
11.1
12.0
10.7
10.5
11.6
12.7
13.0
16.5

D.O.
(ppm)
1.60
3.05
7.05
3.60
2.01
5.20
10.3
8.80
8.50
8.20
3.00
1.65
1.80
NR

Sample
OVA
(ppm)

-
2
10
65
9.5
2

42
10
0
8
5
56
0

Sample
HNu

(ppm)

-
2
4

0.5
1
-
-
-
3
0
0
-
-

NR - Not Recorded
- Instrument not functioning

mtl_d:\projects\933-6154\ri\lables\tbl2-30.WQ!



TABLE 2-31
SITE SURFACE DRAINAGEWAY ANALYTICAL PROGRAM

NEASE SITE, SALEM, OHIO

SURFACE WATER SAMPLING

SAMPLE SAMPLE
IDENTIFICATION LOCATION DESCRIPTION OF WATER DESCRIPTION OF SEDIMENT PARAMETERS

RNS-SW-55 FC-3 clear, white tint with some white flakes, some white foam on water not available A*
RNS-SW-57 FC-5 clear, no suspended particles, no odor sand, silt, aquatic vegetation A*
RNS-SW-58 FC-6 clear, slight whitish tint, stagnant sediment, silt A*
RNS-SW-59 FC-7 clear, some solvent odor sand, silt A*

Notes:
Information taken from field notes, 4/22/90.
A* Parameters:

TCL Volatile Organics+40
TCL Semivolatile Organic Compounds and DPS (diphenyl sulfone) +25
Pesticides and PCBs
Mirex, Kepone, and Photomirex

SEDIMENT SAMPLING

SAMPLE SAMPLE
IDENTIFICATION LOCATION DESCRIPTION OF SEDIMENT DESCRIPTION OF WATER PARAMETERS

A**
RNS-SD-53 FC-1 brown silt, clay, sand, gravel, slight sheen, no odor. slight water flow; 1" deep A**
RNS-SD-54 FC-2 brown silt, some red flakes, stagnant water, no odor, sheen
RNS-SD-55* FC-3 brown sand and gravel, black stained, brown silt, strong odor-solvent odor moderately slow water movement A"
RNS-SD-56 FC-4 black silty clay, organic rich, no sheen, no odor; collected in swampy area stagnant water-no flow A"
RNS-SD-57 FC-5 brown and black silt, clay, gravel, no sheen, no odor stagnant water-flow slowed by fabric barrier A"
RNS-SD-58 FC-6 brown clay with gravel, brown sediment (silt), roots, reeds, slight sheen, no odor ice on water surface, sheen on water. A**

stagnant water, no flow
RNS-SD-59 FC-7 black and gray fine silt, roots, no odor, no sheen good stream flow A"

Notes:
Information taken from field notes, 11/16/92 and 11/17/92.
'-Field duplicate also collected at this location: RNS-SD-75.
A** Parameters (as indicated in Table 4-19)

TCL Volatile Organics
TCL Semivolatile Organic Compounds and DPS (diphenyl sulfone)
Pesticides and PCBs
Mirex, Kepone, and Photomirex
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3.0 PHYSICAL CHARACTERISTICS OF STUDY AREA

3.1 Surface Features

3.1.1 Surrounding Features

Ohio lies within three physiographic provinces: the Central Lowlands, the Interior

Lowland Plateau, and the Appalachian Plateau (Figure 3-1). The Site is located in the

Southern New York section of the Appalachian Plateau Province. The Southern New

York section is characterized by topography that has been developed by the action of

several glacial advances. These advances have subdued the relief of the area, filled in

many pre-glacial river valleys, and changed the courses of many of the streams (USGS

1987).

The topography of the Site area can be described as hilly terrain incised by small streams.

Small streams have created most of the topographic relief in the general area. The

dominant feature near the Site is the valley of the MFLBC. The MFLBC has a well-

defined stream valley and small floodplain near the Site. The MFLBC flows through

Mahoning and Columbiana Counties and eventually flows into the Ohio River at East

Liverpool.

3.1.2 Site Drainage

The Sire is located c~. the northeast flank of a to; graphic high that slopes gently to the

northeast towards the MFLBC. Surface water drainage at the Site flows primarily to the

MFLBC (Figure 3-2).

o Surface water flows northeast toward the MFLBC via the Feeder Creek
System of drainage ways.

o Additionally, surface water flows northwest from the area west-northwest
of Pond 7 where no manufacturing activities occurred into the North
Marsh and then into an unnamed drainageway that flows into the MFLBC
near the Slanker property.

o Surface water from the front of the Site near Route 14 flows to an
unnamed drainage ditch on the north side of State Route 14. The drainage
flows east into the Golf Course tributary, which then flows into the
MFLBC.
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3.1.3 Site Soils

The Columbiana County Soil Survey (1968-the most current soil survey available)

identified seven separate soil classes at the Site (Figure 3-3). These soil classes are:

Bogart loam; Canfield silt loam; Chili loam; Chili gravely loam; Lorain clay; Jimtown silt

loam; and Sebring silt loam. These units reportedly range from poorly drained to well

drained. Table 3-1 presents the properties of soil present at the Site.

3.2 Demography and Land Use

3.2.1 Population

According to the 1990 U.S. Census, the population of Columbiana County is 108,276.

Eighty-three percent of these people live in the 18 townships located in Columbiana

County, while the remaining population is located within the municipalities. The most

populated township is Perry Township with 17,215 individuals; the least populated

township is Wayne Township with 771 individuals. The City of Salem, located in Perry

Township, has a reported population of 12,233 in the 1990 census.

3.2.2 Land Use

Columbiana County is primarily an agricultural county. Hay, corn, soybeans, wheat, and

oats are the primary cash crops.

In the past, coal was mined extensively in the county, and clay and shale were mixed for

the local ceramic industry. According to the Soil Survey Bulletin foi Columbiana County

(1968), approximately 1,700,000 tons of coal and 432,000 tons of clay and shale were

mined in 1968. Sand and gravel deposits are also mined and are important mineral

resources of the County.

There are seven recreational facilities owned by the State of Ohio in Columbiana County

which are remote from the Site. These are:

o Two wildlife areas: Highlandtown (18 miles south of the Site) and
Zeppemick Lake (9.5 miles southwest of the Site).

o Two State Forests: Beaver Creek (16-22 miles southeast of the Site) and
Yellow Creek (21 miles south of the Site).
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o Three State Parks: Guilford Lake (75 miles south of the Site), Beaver
Creek (Scenic Vista Park: 12.5 miles south of the Site), and Eagleton Glen
(Centenial Covered Bridge: 7 miles south of the Site).

3.2.3 Surface Water Use

The type of surface water use in Columbiana County ranges from agricultural to

recreational. In terms of agricultural use, surface water is probably used predominantly as

a source of water for livestock. The recreational uses of surface water in Columbiana

County include swimming, wading, fishing, and canoeing.

At the present time, an advisory by the Ohio Department of Health has been established

for the MFLBC. The advisory extends from the intersection of the MFLBC with Allen

Road to the intersection of the MFLBC and Route 11. The advisory warns against

swimming, wading, and consuming fish within this area.

3.2.4 Drinking Water Sources

The primary drinking water source for the City of Salem is the Cold Run Reservoir,

located approximately 5 miles south of Salem. The City of Salem Water Department

provides city residents with water from this source. Residents that live outside of the city

limits generally depend on private wells for a source of water. A detailed survey of the

water usage for residences located within a 1-mile radius of the Site is presented in

Section 2.11. No communities in Columbiana Cr-'-.ty utilize the MFLBC as a source of

drinking water.

3.2.5 Industries Near the Site

There are several industries in the general area of the Site. There are light manufacturing

companies located along Route 14 and also on Allen Road (Dustwell Enterprises, Reliable

Welding, T. Saw Company, and Bob's Chamois House - formerly Dunlap Disposal).

There is one heavy manufacturing facility, the Crane-Deming Company, located on Allen

Road. The City of Salem operated a landfill (unknown date of operation), currently

inactive, on Allen Road, and currently operates a wastewater treatment plant (WWTP) on

Pennsylvania Avenue. There are many manufacturing facilities located in the City of

Salem.
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3.3 Meteorology

Meteorologic data for Columbiana County are collected at a station in Millport, Ohio.

Millport is located approximately 12 miles south of Salem. Meteorologic data was also

recorded at the Youngstown Municipal airport, which is approximately 20 miles to the

north of the Site.

Precipitation, temperature, and wind data recorded at the airport station in 1990 is

presented in this section.

3.3.1 Climate

Columbiana County is located in an area with continental climate. The county is situated

to the west of the Appalachian Mountains, which control the weather patterns in the area.

The county is subjected to cold air masses from the north, and warm, moist air masses

from the south. This results in a wide annual temperature range for this portion of the

country.

3.3.2 Precipitation

Table 3-2 presents 1989 and 1990 precipitation data measured at the Youngstown station

(NOAA 1989 & 1990). The annual precipitation totals for these years were well above

norm?!. The average annual precipitation (baser' .pon 1893 to 1990 records) is 38.09

inches.

3.3.3 Temperature

The Site is located in a temperate zone of the continental climate region. The temperature

variations for this region generally follow the temperature patterns established by the

seasonal climate variations. Table 3-2 presents the temperature ranges for 1989 and 1990

measured at the Youngstown Airport. The average temperature for 1990 was 48 2

degrees F.

3.3.4 Prevailing Winds

The prevailing winds recorded at the Youngstown Airport tend to originate from the west,

southwest, and northwest. The Site prevailing wind direction is presumed to follow the
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same general pattern. Table 3-3 presents the average wind speeds and directions recorded

at Youngstown for 1989 and 1990. The average wind speed recorded at Youngstown for

1990 was 9.2 miles per hour.

3.4 Surface Water Hydrology

3.4.1 Local Hydrology

Surface water drainage in Columbiana County ultimately flows into the Ohio River via

several tributaries. The northwest portion of the county is drained by the Mahoning River.

The southwestern and southern portions are drained by Sandy Creek and Yellow and

Brush Creeks, respectively. The Middle, North, West, and East Forks of the Little Beaver

Creek drain the largest portion of the county (approximately 96%). The drainage area of

the MFLBC, the main tributary of interest in the RI, is approximately 496 square miles

(ODNR, 1990).

3.4.2 Site Hydrology

The Nease Chemical Site is located on a hillside that slopes gently to the northeast

towards the MFLBC. Surface water drains from the Site to the MFLBC along three

primary drainage ways: the Feeder Creek System, the North or unnamed drainage system,

and the Route 14 drainage system shown previously (Figure 3-2). For ease of discussion,

the on-Site surface water drainage patterns are divided into two portions: drainage ways

north of the Conrail Railroad tracks, and drainage ways south of the Conrail Railroad

tracks. The drainage patterns discussed are shown in Figure 3-2.

Nease Chemical Property South of Conrail Railroad Tracks

Exclusion Area A: Surface water flows from Exclusion Area A into a sediment control

structure. The water continues to flow from the sediment control structure into the

railroad track drainage. This drainage flows along the Conrail Railroad tracks and into the

Pond 2 culvert.

Pond 1. Pond 1 retains water from precipitation, surface run-off, and groundwater

recharge at all times during the year. Removal activities to be conducted under the

Removal AOC include plans to pump water from Pond 1 and treat it at the on-Site
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treatment plant prior to discharge to the Golf Course Tributary of the MFLBC

(approximately 1,500 feet south-east of the Site).

Pond 2. Pond 2 no longer exists as a pond and does not retain water. Surface water run-

off from the Pond 2 area is channeled into a small drainage way that flows to the southeast

along the fenceline separating the southern portion of the Nease Chemical property from

the Conrail Railroad tracks. This drainage way enters the Pond 2 culvert (a 24-inch tile

pipe that is present beneath the ConraiJ Railroad tracks), and flows under the Conrail

Railroad tracks onto the northern portion of the RNC property. (Since the conduct of the

RJ, a sediment control structure has been constructed at Pond 2. This discharges to the

Pond 2 culvert.)

Plant Front Lawn: Surface water drains from the plant front lawn south into a drainage

ditch present along Route 14. The Route 14 drainage flows to the east into the Golf

Course tributary at the intersection of Allen Road and Route 14. The Route 14 drainage

ditch is composed of open ditches and covered culverts.

Exclusion Area B Marshy Area. A marshy area is located near Exclusion Area B. This

area appears to retain surface water during most of the year. Surface water flows north

from this area into a drainageway that exits the Site southeast of Pond 7. This drainage

enters the Pond 2 culvert and then drains into the Feeder Creek System.

Pond 7. Pond 7 no longer exists as a pond and does not retain surface water. Surface

water run-off from Pond 7 exits from the northwest and southeast ends of the pond

(Figure 3-2). Drainage from the southeast end of Pond 7 flows into the Pond 2 culvert,

eventually draining into the Feeder Creek System. Drainage from the northwest end of

Pond 7 is directed into a small drainageway that flows into the Pond 7 culvert.

North Marsh

The North Marsh area has two distinct exits: north and south. The southern exit flows

under the Conrail Railroad tracks via the Pond 7 culvert (Figure 3-2), and enters the

Railroad Marsh Area on the northern portion of the property near Pond 4.

The northern exit of the North Marsh area exits the Nease Chemical property at the

northern most point of the property. The drainage flows under the Conrail Railroad tracks
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via the North Marsh culvert and flows east and enters a natural drainage ravine which

flows into a small unnamed creek present on the Slanker property. This unnamed creek

flows east, eventually flowing into the MFLBC north of the intersection of Beechwood

and Allen Roads (Figure 3-2).

Nease Chemical Property North of Conrail Railroad Tracks

Pond 3. Pond 3 no longer exists as a pond and does not retain surface water. Surface

water drainage exits through a discharge point in the southeastern end of the concrete wall

of Pond 3. Surface water from Pond 3 joins with surface water drainage from the Pond 2

culvert (Figure 3-2), and flows into the Feeder Creek drainage system. Substantial

vegetative growth is presently established on Fond 3.

Pond 4. Pond 4 no longer exists as a pond and does not retain surface water. Run-off

from the Pond 4 area is collected by a small tributary to the Feeder Creek System (Figure

3-2).

Railroad Marsh

The Railroad Marsh area to the west of Pond 4 is the source of surface water that flows

near Pond 4. Water exits the Railroad Marsh area and flows beneath the gas pipeline

through a small culvert and continues pasi Pr>nd 4. Run-off from Pond 4 is collected by

this drainage and is directed into the Feede; „. eelr System (Figure 3-2).

The previous clean-up measures conducted at the Site included the construction of

sediment control structures on drainagewavs that exit the Site. These measures are

incorporated into the Removal AOC and their effectiveness as surface water control

measures was evaluated as part of the work performed during the preparation of the

Removal Action Work Plan Addendum (Golder, 1994e) under the Removal Action AOC.

These structures inhibit the movement of sediments off the Site, while allowing surface

water drainage to continue (Section 1.2.3 of this volume includes a more complete

discussion of the removal activities that are being implemented to control surface run-off).
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3.4.3 MFLBC Flow Regime

Station-specific flow rates were measured as part of the MFLBC sampling program

conducted during 1990. Surface water flow measurements and stream characteristics

were collected from each surface water sampling station and the results are presented in

Table 3-4. The MFLBC upstream of Station 30 is relatively small, with stream width

ranging from 13 feet (Station 1) to 35.5 feet (Station 18). The measured discharge during

sampling ranged from 5.59 cubic feet per second (cfs) at Station 1 to 37.39 cfs at Station

28. Downstream of Station 30 the MFLBC is larger, with stream widths ranging from 52

feet (Station 35) to 130 feet (Station 48). The measured discharge for this section of the

stream ranged from 87.83 cfs at Station 35 to 822 cfs at Station 52.

During the sampling program, the observed MFLBC flows were above the creek's average

flow rate. The increased flow is attributed to the above-average rainfall that occurred

durir.g the Spring of 1990. The results of the flow readings taken during this period at the

gauging station are presented in Figure 3-4. The average flow recorded for the last 63

years of record was 517 cfs at the United States Geological Survey (USGS) gauging

station at Grimms Bridge, near East Liverpool. The measured flow at the gauging station

(Station 52) during the Spring of 1990 surface water sampling was 822 cfs.

3.5 Geology

3.5.1 Regional ^eology

3.5.1.1 Glacial Geology

The Paleozoic sedimentary rocks of northeastern Ohio were uplifted at the end of the

Paleozoic era, subjecting these newly formed rocks to erosional processes. These

erosional processes took place for approximately 200 million years, during what is known

as the Mesozoic and Tertiary periods, the time during which the Little Beaver Creek

valley was formed. As the Tertiary period ended, the North American Continent entered

an ice age known as the Pleistocene epoch. At least four times during the Pleistocene

epoch, ice sheets formed over Labrador and spread out from its center, generally flowing

in a southwesterly direction toward the present-day Great Lakes region. As the ice

reached Lake Erie, the ice-flow direction became more southerly as the ice moved into

present-day Ohio.
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Amidst the periods of ice advancement, there were intervals of warming when the ice

sheets completely disappeared, allowing the newly formed glacial sediments to weather

and erode. Evidence of this cyclic advancement and retreat of the ice sheet is readily

apparent in the glacial sediments that have been deposited in Ohio (White, 1982).

The four major stages of ice advancement were the Nebraskan, Kansan, Illinoian, and

Wisconsinan. Direct evidence of the Nebraskan and Kansan glaciations in Ohio are not

readily apparent, especially in northeastern Ohio. Illinoian glaciation in Columbiana

County is evidenced by highly weathered till overlain by younger Wisconsinan till. Other

remnants of the Illinoian glaciation in Columbiania County can be found in the form of

glacial outwash terraces in the valleys of the Little Beaver Creek and its tributaries, such

as the MFLBC. The most recent major advancement of ice into Ohio is known as the

Wisconsinan Stage, during which the ice front fluctuated by advancing and retreating for

distances ranging from a few miles to several hundred miles.

Glacial sediments formed during the Wisconsinan Stage are the most prevalent

unconsolidated materials found in Northeast Ohio and, more specifically, in Columbiana

County and Mahoning County (White, 1982). These sediments are highly variable in

character and texture, depending on their mode of deposition. Three glacial sediment

types prevail.

Glacial Till: The dominant type of glacial sediment deposited in northeast Ohio is known

as till. Till is formed from the entrainment of bedrock, soils, or other consolidated

material (rock debris, alluvium, or till from a previous ice advance). Lithic fragments of

locally derived bedrock and erratic pebbles and cobbles derived from Canadian bedrock

transported by the glacier are commonly associated with till deposits. The primary

constituents of till consist of varying amounts of sand, silt, and clay particles.

Glacial Outwash: Glacial outwash is composed of materials ranging from sand-sized

particles to cobbles that have been transported by glacial meltwater. The resulting

sediments generally exhibit varying degrees of stratification resulting from fluvial

transport.

Glacial Lake Clays: Glacial lake clays, also known as varved clays, were formed

primarily from the stagnation of water in streams and rivers during periods of glacial
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melting. The resulting sediments generally formed silts and clays that show some type of

vertical stratification. Lake clays can generally be identified by the presence of alternating

of light and dark clay layers and were evidently caused by seasonal variations in

sedimentation rates.

3.5.1.2 Bedrock Geology

The bedrock units present in northern Columbiana County and southern Mahoning County

are composed of Pennsylvanian aged sandstcr.es, siltstones, shales, coals, and fresh water

limestones of the Pottsville and Allegheny groups (Plate 1). The complex interbedded

nature of the sedimentary rocks indicates that these units were established in a deltaic

depositional environment (Collins, 1979).

The bedrock units presen: in Columbiana County dip to the south/southwest at a rate of

30 feet per mile (White, 1982). There are no major structural features present in

Columbiana County to increase the dip of the bedrock units. The regional dip trend may

be interrupted by minor structural elements that do not affect the regional dip. Faults are

generally rare and have displacements of less than 3 feet. The major structural features

affecting Pennsylvanian sedimentary units are the Burning Springs anticline, the

Cambridge Arch, and the Parkersburg-Lorain Syncline (Collins, 1979).

3.5.2 Site Geology

3.5.2.1 Site Glacial Geology

Information presented here on the thickness and character of the glacial sediments at the

Nease Chemical Site has been derived from test pits, soil borings, monitor wells, ODNR

well completion logs, and geophysical logging. The logs of test pits, soil borings, and

monitor well borings conducted during the RI are presented in Appendices E, F and G.

Soils derived from the deposition and weathering of glacial sediments cover the entire

Site. The thickness of the glacial sediment ranges from 13 feet at monitor well D-17 to 95

feet at well cluster "F". The glacial sediment at the Site is composed primarily of till

interbedded with both continuous and discontinuous sand bodies. In some areas, intervals

of glacial lake clays (varved clays) are also present.
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The glacial tills found at the Site are generally composed of reddish brown to brown and

gray silty clays with varying amounts of sand, pebbles, and cobbles entrained in the clay

matrix.

The sand bodies associated with the till are composed of various shades of brown to gray

silt size particles to coarse sands and gravels. Most of the sand bodies also contain a small

percentage of clay-sized particles.

Information gathered during the RI indicates that seven sand horizons are present in the

vicinity of the Site. The monitoring well network completed within the seven sand

horizons exhibits similear mean hydraulic conductivities for each sand body (Table 2-25).

Each sand body is separated by a clay till which may act as an aquitard.

Plate 1 displays the relationship of the monitoring well network to the sand bodies. Plates

4A-4F are interpretive cross sectional illustrations of the subsurface at the Site showing

the relationship of the sand bodies to the till and bedrock. Figure 3-5 illustrates the

locations of the cross sections in relation to the Site.

The following is a brief description of each sand body, based upon the aforementioned

logs:

Sand 1 is composed of two sand units sepa«u.ed by brown till. The two sands have similar

hydraulic heads and are considered one unit. The presence of this sand is generally

confined to the immediate vicinity of the Nease Chemical property south of the Conrail

Railroad tracks. Generally, it consists of brown very fine to fine grained sand. The

observed total thickness is approximately 6.5 feet. The interpreted extent of outcrop and

subcrop for Sand 1 is shown in Figure 3-6.

Sand 2 is composed of one sand unit within brown till. The presence of this sand is

generally confined to the immediate vicinity of the Nease Chemical property. Generally, it

contains brown medium grained sand to coarse sandy gravel. The thickness varies from

0.5 feet to 2 feet. The interpreted extent of outcrop and subcrop for Sand 2 is shown in

Figure 3-7.
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Sand 3 is composed of two sand units separated by gray till. The two sands have similar

hydraulic heads and are considered one unit. Sand 3 is present from the northern portion

of the Nease Chemical property to the east and northeast to the vicinity of the MFLBC.

Generally, it contains gray and brown silt, medium to coarse grained sand, and sandy

gravel. The total thickness ranges from approximately 3 5 to 9.5 feet.

Sand 4 is composed of one sand body within brown and gray till. It was not found during

RI field investigations on the Nease Chemical property, but was found in the area between

the Crane-Deming property and the MFLBC. Generally, it contains gray, fine to coarse

grained sand with minor silt fractions. A gray clay parting is sometimes encountered. The

total thickness ranges from approximately 5 to 10 feet. In certain areas, Sand 4 directly

overlies (coalesces with) Sand 5. In areas where the sands are separated by clay till, there

are separate hydraulic heads. However, hydraulic heads also coalesce when the sand units

are in contact with each other.

Sand 5 is composed of one sand body within gray till. It was not found during RI field

investigations on the Nease Chemical property, but was found in the area between the

Crane-Deming property and the MFLBC. Generally, it contains gray, fine to coarse

grained sand with minor silt and gravel fractions. Thin (1-2 feet) layers of gray till

sometimes separate the sand body. The total thickness is approximately 6 to 10 feet.

Sane 6 is composed of one sand body within gray till. It was not found during RI field

investigations on the Nease Chemical property, but was found in the area between the

Crane-Deming property and the MFLBC. Generally, it contains gray, fine to coarse

grained sand with silt and gravel fractions. Thin (1-2 feet) layers of gray till sometimes

separate the sand body. The total thickness is approximately 10 feet.

Sand 7 is composed of one sand body within gray till, which is present in the immediate

vicinity of the MFLBC. Generally, it contains gray-brown, very fine grained sand. The

total thickness is approximately 10 feet.

3.5.2.2 Site Bedrock Geology

The bedrock present at the Site (see Plates 1 and 4A-4F) includes sedimentary rock of the

Pennsylvanian System, the Middle Pennsylvanian Series, and the Allegheny Group.
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Information on the lithology of the individual units encountered at the Site have been

compiled from Site rock cores and geophysical logs of the abandoned water production

wells. The information derived from the production wells indicates that the wells intersect

the lower half of the Allegheny and most of the Pottsville group into what appears to be

the Massillon sandstone (Plate 1). Correlations were made by comparing named coal

horizons near the Site.

The bedrock surface beneath the glacial material is variable across the Site, but forms a

generally eastward sloping surface (Figure 3-6) inferred to be part of a "bedrock valley"

beneath the MFLBC.

Middle Kittaning Sandstone (Upper Bedrock Aquifer)

Generally, the first bedrock unit encountered at the Site is the MKS (named from the coal

horizon directly above the sandstone body), which consists of a fine to medium grained

and cross-bedded sandstone with stringers of coal deposited within the sandstone unit. At

RI Monitoring Well Cluster Well C, the MKS is coarse grained and massive in character,

(i.e., no bedding features are present).

The known thickness of the MKS at the Site varies from a minimum of 21 feet at D-9 to a

maximum of 53 feet at RI Monitoring Well Cluster Well C. The MKS appears to be

present at the bedrock-glacial sediment interface at several locations. Monitor well logs

(from holes D7, D8, D14, D15, G-Upper Bedrock, and from the geophysical log

generated in Production well PI) show the MKS in contact with the glacial sediments.

The MKS unit is truncated in the vicinity of Allen Road by the erosional creation of the

MFLBC valley. Based on well drilling and geophysical investigations, the erosional

surface follows a northerly line that extends from near Pennsylvania Avenue along Allen

Road to the Dunlap Disposal well and then cuts northwest across the Crane-Deming

parking lot (South of D9) and then arcs between SI and RI Monitoring Well Cluster Well

L (Figure 3-7).

Vanport Limestone/Putnam Hill Shale Zone (Lower Bedrock Aquifer).

The approved Work Plan identified the Lower Bedrock Aquifer (LBA) as a thick

sequence of shale with a sandstone unit present. This was based upon very limited data on

the LBA produced by SMC-Martin. Based upon the RI field work, the LBA has been
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redefined as the Vanport Limestone/Putnam Hill Shale Zone. The majority of the RI/LBA

wells are installed in the Vanport Limestone/Putnam Hill Shale Zone (VL/PHSZ) which is

the first significant water-bearing unit below the MKS.

Vanport Limestone aquifer zone consists of a fine-grained freshwater limestone that

grades into a silty shale and shale unit. This limestone varies in thickness from 6 inches to

2 feet in thickness. The limestone appears as a unit that can contain interbedded shales

that cause the thickness of the unit to approach 4 feet. The limestone contains no bedded

features but contains both horizontal and vertical fractures, with sporadic fossil fragments.

The limestone is generally found at an elevation of approximately 1070 MSL across the

Site. The Vanport limestone is present at all RJ Monitoring Well Cluster Wells, except

Well F. The glacial activity that formed the buried valley eroded the Vanport Limestone

in the vicinity of Well F.

Units Underlying the Vanport Limestone

Because the VL/PHSZ was not present, the LBA well set at RI Monitoring Well Cluster

Well F is screened in the Clarion Coal Zone (CCZ), which underlies the VL/PHSZ. The

CCZ is composed of limestone, siltstone, coal and shale units. The presence of

groundwater in this unit is dependent upon fractures present in the bedrock. Two Site

monitor wells (FLB and D14) are installed in this aquifer zone. The boring logs of FLB

and D14 indicate this unit is a dark gray to black limestone with pyrite crystals and fossil

fragments. The shale present is a dark gray to black shale with abundant horizontal

fractures. A thin fine-grained sandstone unit is reported at D14. The CCZ is generally

found between the elevations of 1025-1050 MSL (Plate 1).

The Tionesta Sandstone, which underlies the CCZ is present in one monitor well (D16),

and the deeper water production wells (PI and P2). The boring log from D16 describes it

as an interbedded fine-grained sandstone and brown to black shale.

The geophysical logging program conducted as part of the production well closure

identified two sandstone units that underlie the Tionesta, the Middle Mercer Sandstone

(Sand X in the June 1989 production well closure documents), and the Massillon

Sandstone (Sand Y in the June 1989 production well closure documents). A 30-foot-thick

shale unit is present between the Tionesta and Mercer Sandstones.
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The Middle Mercer Sandstone is approximately 12-feet thick (based upon geophysical

logs) and is present at elevations ranging from 938 to 950 feet MSL. There are no RJ

Monitoring Well Cluster Wells installed in this unit.

A 25-feet-thick shale unit separates the Middle Mercer Sandstone from the Massillon

Sandstone. The Massillon Sandstone is present at the bottom of production wells PI and

P2 (based upon geophysical logs). The Massillon Sandstone has a thickness of at least 75

feet. The entire thickness of the Massillon Sandstone is not penetrated by the production

wells.

3.6 Hydrogeology

3.6.1 Regional hydrogeology

Based upon information gathered from the Ohio Department of Natural Resources

(ODNR) groundwater resource maps, the principal sources of groundwater in the

Columbiana and Mahoning County region are Pennsylvanian Age sandstones and shales

(Crowell 1978, 1979). Glacially derived sands and gravels found in buried valleys also

contribute to available supplies of groundwater.

Groundwater yields from the sandstones and shales of the Pennsylvanian Age Pottsville

and Allegheny Groups can be up to 100 gallons per minute (gpm); however, long-term

yields may drop to an average of 75 gpm. not -!! sandstones and shales in the region can

be expected to yield large amounts of water. In some areas, sandstones and shales

produce only minimal amounts of water (3-10 gpm).

Groundwater resources available from unconsolidated materials (sands and gravels) are

restricted to pre-glacial valleys that have subsequently filled with glacial outwash. The

valley fill materials tend to be composed of discontinuous lenses of sand and gravel

interbedded with clays and till. Groundwater yields range from 10 to 30 gpm.

3.6.2 Site Hydrogeology

3.6.2.1 Glacial Hydrogeology

As described in Section 3.6.2.1, glacial materials at the Site are primarily composed of till,

sand, and minor lake clays. For the most part, the till and lake clays act as aquitards
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separating the seven sand bodies identified at the Site into individual hydrogeologic units.

On a larger scale however, it is probable that the glacial materials act as one

hydrostratigraphic unit (in comparison to the bedrock units).

The groundwater gradient maps presented in Plates 5 and 6 are based upon water level

data gathered during the Round 1 and Round 2 groundwater sampling events at the Site.

The groundwater contour lines depicted on Plates 5 and 6 were created by linearly

interpolating between data points (head values at monitoring wells), and then hand

drawing the interpreted contours. Each sand horizon and the MKS and Vanport

Limestone aquifers are individually represented. The gronndwater contours for each

formation were drawn using only wells screened in the formation. It is evident from Plates

5 and 6 that the potentometric heads in each of the sand layers are essentially the same

which is consistent with the concept that the glacial materials behave as a single

hydrostratigraphic unit.

In order to better understand the behavior of the shallow (unconsolidated) groundwater

system, RNC initiated water level measurement program in the Spring of 1993. Appendix

M contains this recent data (March 1993 through September 1994) for water level

measurements in Site monitoring wells. From this data, groundwater contours for the

glacial hydrostratigraphic unit have been provided (Plate M-l). These contours were

prepared with the aid of graphical computer software (Surfer, Golden software).

Plates 5, 6, and Ml show a horizontal projection of groundwater gradients and associated

horizontal projection of flow. As seen in Plates 4A-4F, the shallow aquifers on Site,

which consist of glacial till containing sand lenses and laterally discontinuous bands, have

downward vertical gradients higher than the horizontal gradients. Generally, vertical

gradients between the shallow water table surface and the potentiometric surface of the

MKS (Plate M-2) are greatest in the western most area of the Site (Table 3-5). As

topography (and the shallow water table surface) declines towards the east, the magnitude

of the vertical gradient diminishes until the MKS potentiometric surface crosses the water

table surface (i.e., vertically upward gradients) in the area approximately between Crane-

Deming and the MFLBC. As shown in Plate 4A, downward vertical gradients to the

MKS in Sand I/Sand 2 areas are 0.15-0.20 ft/ft (using IS and IUBA, Table 3-5), whereas

in valley fill areas, upward vertical gradients exist from the MKS (0.01-0.02 ft/ft for wells

S-8 and S-17, and 0.02-0.04 ft/ft for wells HUB A and H-S). In addition, using Plate 4A,
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upward gradients within valley fill material itself beneath the MFLBC (0.04 ft/ft at EVF1

and EVF3) are observed.

In summary, the resulting gradients include a downward flow component on-Site into the

underlying aquifers as well as towards the MFLBC, and an upward flow component

(beneath the region of the MFLBC) from the bedrock formations, for example, from the

underlying Vanport Limestone aquifer to the Valley Fill (shallow) aquifer (with a vertical

upward gradient of 0.04 ft/ft using wells ELBA and EVFl-Plate 4A).

The above description presents the conceptual hydrogeologic model for the shallow

hydrogeology and understanding of groundwater flow, gradients and discharge of

groundwater to the MFLBC. This model may be refined in the future based on data

obtained during subsequent investigations (eg., pre-FS and pre-Remedial Design)

discussed in Section 6.5.

The following hydrogeologic description of each sand horizon within the glacial materials

has been compiled from the results of aquifer testing performed at the Site as well as

information found on Plate 1, geologic cross sections (Plates 4A-4F), and groundwater

gradient maps (Plates 5, 6 and M-l and M-2). For each sand horizon the following

hydrogeologic parameters are discussed:

o Aquifer type.

o Relationship to bedrock units.

o identification of discharge point(s).

o Aquifer test results for the Hvorslev method reported as centimeters per
second (cm/sec).

o Groundwater flow direction,

o Hydraulic gradient.

Sand 1, located on RNC property south of the Conrail Raihoad tracks, is in places in

contact with, and hydrologically connected with the Washingtonville Shale unit. Figure 3-

6 shows the interpreted extent of Sand 1. It appears to discharge to the ground surface

along two different areas: (1) along the southern boundary of the Conrail railroad track,
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and (2) to the east along State Route 14, and from the interpreted extent of Sand 1, on the

eastern flank of the Site.

Aquifer tests were performed on five monitor wells (S-6, S-7, S-9, B-S, and C-S)

completed in Sand 1. The average, maximum, and minimum horizontal hydraulic

conductivity values are reported as follows:

Interpretive Analysis Method

Hvorslev
Average 8.3xl0'5 cm/sec
Maximum 2. Ox 10"4 cm/sec
Minimum 2.2x10*6 cm/sec

Groundwater flow in Sand 1 exhibits lateral flow where the sand is continuous.

Groundwater flow is generally from RI Monitoring Well Cluster Well I towards RI

Monitoring Well Cluster Wells C and A and towards previous RNC monitoring well S-8.

Based on Round 1 data (as seen on Plate 5), the horizontal hydraulic gradients in these

directions are:

o 0.0035 ft/ft from IS to BS

o 0.0052 ft/ft from IS to CS

o 0.0068 fl/ft from IS to S-8

The maximum horizontal hydraulic gradient for Sand 1 is calculated from Plate 5 using the

1,186 feet and 1,184 feet contours in the area about previous RNC monitoring well S6.

Here these contours are approximately 95 feet apart indicating a maximum horizontal

hydraulic gradient of 0.021 ft/ft.

Sand 2, located on RNC property south of the Conrail Railroads tracks, is in contact with

the Washingtonville Shale. Figure 3-7 shows the interpreted extent of Sand 2 at the Site.

Sand 2 appears to discharge into the Feeder Creek System drainage between Ponds 2 and

3 and to the east of this area. Groundwater in Sand 2 flows easterly from the southern

portion of the Site.
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Aquifer tests were performed on three monitor wells (S-4, S-12, and H-S) completed in

Sand 2. The average, maximum, and minimum horizontal hydraulic conductivity values

are reported as follows:

Hvorslev
Average 7.8x10~4 cm/sec
Maximum 2.3xlO~3 cm/sec
Minimum 3.2xlO"5 cm/sec

Based on Round 1 data using previous RNC monitoring wells S13 and S18

(approximately 450 feet apart), the maximum horizontal hydraulic gradient for Sand 2 is

0.032 ft/ft. Based on Round 2 data and the same wells, the maximum horizontal hydraulic

gradient for Sand 2 is 0.036 ft/ft.

Sand 3, located on Crane-Deming property, is in contact with the upper portion of the

MKS. Groundwater flow in Sand 3 trends east and appears to discharge into four areas:

(1) the marsh located to the east of the Dunlap Disposal property, (2) the drainage ditch

located in front of the Crane-Deming property, (3) the Feeder Creek drainage near Allen

Road, and (4) the barren ground area located on the northwest corner of the Crane-

Deming property.

Aquifer tests were performed on two monitor wells (S-15 and E-VF1) completed in Sand

3. Though only two tests were performed, and <u> such, provide limited data, the average,

maximum, and minimum horizontal hydraulic conductivity values are reported as follows:

Hvorslev
Average 2.9xlO"J cm/sec
Maximum 5.0xl0'3 cm/sec
Minimum 7.4x10*4 cm/sec

Based on Round 1 data, the maximum horizontal hydraulic gradient appears to be between

wells S15 and EVF1 (approximately 720 feet apart) at 0.015 ft/ft. For Round 2, the

maximum horizontal hydraulic gradient appears to be between wells S14 and EVF1

(approximately 940 feet apart) at 0.015 ft/ft.
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Sand 4, located on Crane-Deming property, is in contact with the middle portion of the

MKS. Sand 4 appears to discharge into the MFLBC between RI Monitoring Well Cluster

Wells D and F, northeast of Alien Road.

Aquifer tests were performed on six monitor wells (S-16, S-17, DVF2, EVF2, KVF2, and

LVF2) completed in Sand 4. The average, maximum, and minimum horizontal hydraulic

conductivity values are reported as follows:

Hvorslcv
Average 3. 5x 10'4 cm/sec
Maximum T.TxlO"4 cm/sec
Minimum 2.3x10'^ cm/sec

Groundwater flow in Sand 4 trends east to the MFLBC then turns to the north, following

the oath of the MFLBC. Based on Round I data, the maximum horizontal hydraulic

gradient appears to be between wells LVF2 and JVF2 (approximately 500 feet apart) at

0.035 ft/ft. For Round 2 data, the same wells indicate a maximum gradient of 0.036 ft/ft.

Sand 5, present in the MFLBC valley, is in contact with the lower portion of the MKS.

Wells S-I9 and DVF3 completed in Sand 5 exhibit artesian conditions (see Plate 4A and

Appendix M), all or part of the year. Sand 5 appears to discharge into the MFLBC

between RI Monitoring Well Cluster Wells D and K northeast of Allen Road.

Aquifer tests were performed on five monitor wells (S-19, DVF3, EVF3, FVF3, and

JVF3) completed in Sand 5. The average, maximum, and minimum horizontal hydraulic

conductivity values are reported as follows:

Hvorslev
Average 6.5x1 O^cm/sec
Maximum 1.4x10'^ cm/sec
Minimum 2.5x10*4 cm/sec

Groundwater flow in Sand 5 trends east to the MFLBC then turns to the north following

the path of the MFLBC. Based on Round 1 data and using wells EVF3 and FVF3

(approximately 870 feet apart), the maximum horizontal hydraulic gradient is 0.007 ft/ft.

For Round 2, the maximum horizontal hydraulic gradient again appears to be between

wells EVF3 and FVF3 at 0.006 ft/ft.
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Sand 6, present in the MFLBC valley, is a confined aquifer in contact with both the

Columbiana Shale and the MKS in different areas of the Site. At the Site, the Columbiana

Shale does not contain measurable amounts of groundwater. Monitor well KVF4

completed in Sand 6 exhibits artesian conditions during portions of the year (see Appendix

M). Sand 6 appears to discharge into the MFLBC downstream of RJ Monitoring Well

Cluster Well K northwest of Allen Road.

Aquifer tests were performed on four monitor wells (EVF4, FVF4, JVF4, and KVF4)

completed in Sand 6. The average, maximum, and minimum horizontal hydraulic

conductivity values are reported as follows:

Hyorslev
Average 2.1x10"^ cm/sec
Maximum 3.5 x 10"4 cm/sec
Minimum 8.6x10"^ cm/sec

Groundwater flow in Sand 6 trends along the path of the MFLBC. Based on Round 1

data, the maximum horizontal hydraulic gradient appears to be between wells EVF4 and

KVF4 (approximately 835 feet) at 0.005 ft/ft. For Round 2 data, the maximum horizontal

gradient again appears to be between wells EVF4 and KVF4 at 0.006 ft/ft.

Sand 7, present in the MFLBC valley, is in contact with the Vanport Limestone/Putnam

Hill Shale Zone. Two monitor wells are completed in this sand (FVF6 and D10).

Discharge points are unknown at this time.

Aquifer tests were performed on monitor wells FVF6 and D10 completed in Sand 7.

Though only two tests were performed, and as such, provided limited data, the horizontal

hydraulic conductivity values are reported as follows:

Hvorslev
Average 2.2xlO'5cm/sec
Maximum 3.1x10'^ cm/sec

Minimum 1.2xl0'5 cm/sec
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Groundwater flow for Sand 7 and the hydraulic gradient are not known at this time

because there are onJy two monitor wells (F-VF6 and D10) completed in this unit.

Because wells FVF4 and D10 are very close to each other (less than 30 feet), no

horizontal hydraulic gradient can be calculated for Sand 7.

3.6.2.2 Bedrock Hydrogeology

The primary bedrock units of interest at the Site are the MKS and the Vanport

Limestone/Putnam Hill Shale Zone. These *v/o bedrock unit aquifer zones are separated

by the Columbiana Shale, which appears to act as an aquitard (based on the potentiometric

head differences seen on Plate 4A and Plate M-2). The hydrogeology of each unit is

discussed below. The hydrogeologic information for these units was gathered during the

completion of RI field work, which included aquifer testing and sampling.

Middle Kittaning Sandstone

The MKS consists of a thick sandstone unit with several zones of varying porosity and

permeability that influence the rate of groundwater flow. The sandstone consists of a fine-

grained flaser bedded unit at the top (low porosity and permeability) and grades into a

coarse-grained massive sandstone (high porosity and permeability) with depth. The base

of the sandstone unit is composed of a coarse-grained, massively bedded sandstone.

The MKS erosional surface is present near the valley of the MFLBC. In this area of the

Site, three sand units (Sands 3, 4 and 5) are in contact with the MKS (Plates 4A, 4C, and

4F). Groundwater present in the sandstone is believed to discharge into these sands.

The piezometric surfaces measured during the two sampling rounds are indicated on

Plates 5 and 6. The groundwater gradient in the MKS is characterized by two general

groundwater flow directions: easterly (toward the MFLBC and toward Allen Road) and

northeast. The groundwater flow appears to be controlled by the discharge from the

sandstone into the glacial sands at the erosional contact. The potentiometric water level

information on Plate M-2, (see Appendix M) and regional topography suggests that the

recharge zone for the MKS may be areas of elevated topography to the west of the Site.
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Aquifer tests were performed on 13 monitor wells (D-l, D-3, D-4, D-8, D-l 1, D-l2, D-

15, D-l7, AUB, CUB, GUB, HUB, and IUB) completed in the MKS. The average,

maximum, and minimum horizontal hydraulic conductivity values are reported as follows:

HvorslevBouwer & Rice Cooper, et. al
Average 6.7x10"^ cm/sec
Maximum 4.2x10"^ cm/sec
Minimum 9.7x10'^ cm/sec

The minimum horizontal hydraulic gradient within the Middle Kittanning Sandstone was

measured from RI Monitoring Well Cluster Well I to D17 and RI Monitoring Well Cluster

Well A to D7. and ranged from 0.01 to 0.02 ft/ft. Based on Round 1 data, the maximum

horizontal hydraulic gradient appears to be between wells IUBA and T2 (approximately

560 feet apart) at 0.039 ft/ft. For Round 2 data, wells IUBA and T2 again appear to

provide the maximum horizontal hydraulic gradient, being 0 040 ft/ft.

The groundwater yields available from the MKS are dependent upon the permeability

present. The upper portion of the sandstone unit is composed of a fine-grained sandstone

with observed flow rates of approximately 1 gallon per minute (1 gpm). Monitor wells

installed in the coarser portions of the unit generate flow rates of more than 5 gpm (GUB).

During drilling activities at RI Monitoring Well Cluster Well C, flow rates of more than 40

gpm were developed from this unit.

Vanport Limestone/Putnam Hill Shale Zone

The Vanport Limestone aquifer zone (Plates 1 and 4A) consists of a thin, continuous

limestone unit. The limestone is highly fractured and groundwater moves through the

fractures. The unit includes a shale member near the MFLBC. The shale unit is also

heavily fractured and the fractures provide the permeability necessary for groundwater

movement.

As seen on Plate 1, the VL/PHSZ appears stratigraphically equivalent to Sand 7.

However, based on well logs for RI Monitoring Well Cluster Well F, and using Plate 4F, it

appears that at this location, Sand 7 is above and not in contact with the VL/PHSZ.
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Aquifer tests were performed on six monitor wells (D-9, ELB, FLB, JLB, KLB, and

LLB) completed in the Vanport Limestone. The average, maximum, and minimum

horizontal hydraulic conductivity values are reported as follows.

Hvorslev
Average 9.3x10"^ cm/sec
Maximum 3.4x10"^ cm/sec
Minimum 2.31 Ox 10"$ cm/sec

The piezometric surfaces measured during the two groundwater sampling rounds are

indicated in Plates 5 and 6. The gradient in the Vanport Limestone is north-northeast,

towards the MFLBC.

Using the Round 1 data, the hydraulic gradient in the Vanport Limestone was measured

from wells ELB to D13 (approximately 680 feet apart). The gradient was calculated to be

0.018 ft/ft.

The groundwater yields available from the VL/PHSZ are dependent upon the number and

orientation of fractures present. The relatively nonfractured nature of the unit near RI

Monitoring Well Cluster Wells C and I have resulted in observed yields below 0.2 gallons

per minute. Water level recovery at well C is very slow and Round 1 water levels had not

completely recovered by the time that the Round 2 sampling event was conducted 3

momhs later. In comparison, the highly fractured portion of the VL/PHSZ near the

MFLBC (wells D, J and K) resulted in observed yields that range from 5 to greater than

10 gpm.

D:\PROJECTSW3-6134mRPTyW1996\SEC3TXT.DOC



Table 3-1
Summary of Properties ror Soils Found at the Site

Nease Site, Salem, Ohio

Soil Class Soil Type Organic Content Permeability

Bogart Loam
(BgB)
(Pond 4)

Canfield Silt Loam
(CaB)
(Exclusion
Area A)

Chili Loam
(CIB)
(Exclusion Areas
A & B )

Chili Loam
(CIC2)
(North Marsh)

Chili Gravely Loam
(ChC2)
(Ponds 1. 2,
7; Exclusion
areas)

Jimtown Silt Loam
(JwB)
Front of Site)

Lorain Clay
(Ln)
Pond 3 and
RR tracks)

Sebring Silt Loam
(Sb)
Pond 4)

Gray-Brown
Podzolic;
loam, sandy,
loam gravel

Gray-Brown to
Yellow-Brown;
medium-textured,
silt loam

Gray-Brown
Podzolic;
silt loam

Gray-Brown
Podzolic;
silt loam

Gray-Brown
Podzolic;
gravelly loam,
sandy loam,
gravel

Yellowish brown,
gravelly silt loam,
sandy silt loam,

Humic;
dark-colored,
swamp soils;
fine-textured

Low-Humic;
silt,
silty clay
loam, silt
loam; medium-
textured

low

moderate

low

moderately-well
drained

moderately-well
drained

well drained

low

low

well drained

well-drained

high

moderate

Poorly-drained

very-poorly
drained

poorly-drained

»d_A-\projecU\933-«154\ri.rptU»bk»\tbl3-l.wql

Source: Soil Conservation Survey (1968)



Table 3-2

Monthly Averages for Temperature and Precipitation

1969 and 1990

Measured at Youngstown, Ohio Airpo.t

Nease Site, Salem, Ohio

MONTH

January

February

March

April

May

June

July

August

September

October

November

December

1989

Average Temp Average Precip.

(Deg F.) (inches)

33.00

24 80

3790

44 20

56 10

66 00

71 80

69.10

62 80

52.60

39 10

18.10

1.96

1.90

3.64

1.56

624

1009

3.33

1.68

6.11

2.90

2.47

1.45

Average

Temperature 46.45

Total Precipitation for the year finches) 43.33

Average Precipitation (inches) 38.1

1990

Average Temp. Average Precip.

(Deg. F.) (inches)

35.00

34.00

41 50

49.70

55.10

66 00

69 30

68.30

61.90

53.50

44.60

35.10

2.06

4.56

1.07

3.21

4.60

3.05

6.93

3.04

5.19

4.23

2.24

6.53

48.24

46.71

38.1

d_*V|>coj»cti\933-6l34\ii\ubU>\ibU-2.wil



Table 3-3

Monthly Averages of Wind Speed and Direction
(or 1989 and 1990

Measured at the Youngstown, Ohio Airport
Ruetgers-Nease Salem, Ohio RI/FS

January

February

March

April

May

June

July

August

September

October

November

December

Average
Wind Speed

12

10.9

10.7

9.2

9.8

7.2

6.1

6.1

6.3

6.7

10.1

9.7

West

West

Northwest

West

Southwest

North

West

Southwest

Northwest

West

Northwest

Northwest

8.73

11.8

10.9

10.2

93

82

6.8

8

6.7

7.9

9.4

10.2

109

Southwest

Northwest

Southwest

West

Southwest

West

Northwest

North

West

West

West

South

9.19

Source: NOAA 1969. 1990
tBll_d:\proj«u\93J-6154\ri\uble«\tW3-3.wq!



TABLE 3-4
Measured Flows at Selected Water Sampling Stations

Nease Site, Salem, Ohio

Location

1

2

3

4

5

7

8

13

18

20

23

28

29

30

35

40

42

47

48

50

52

Date

4/23/90

4/23/90

4/23/90

4/23/90

4/22/90

4/20/90

4/20/90

4/20/90

4/20/90

4/19/90

4/19/90

4/19/90

4/1 9/90

4/19/90

4/19/90

4/1 9/90

4/18/90

4/18/90

4/18/90

4/18/90

4/17/90

Total
Width

(ft)
13

19.5

23

25

22

19.5

16.5

26.5

36.5

19

23

24

19

15

52

67

74

56

130

74

—

Average Depth
of Water

(ft)
1.32

0.78

1.13

0.45

0.65

0.81

1.73

0.87

1.63

1.39

1.01

1.07

0.71

0.77

1.25

C "3

1.4

1.8

2.21

2.64

—

Average
Velocity
(ft/sec)

0.24

1.05

0.57

1.18

1.50

0.88

0.55

0.44

0.25

0.61

1.04

1.30

0.40

2.08

1.19

1.32

1.57

1.35

1.04

1.27

—

Measured
Discharge

(cfs)

5.59

14.55

15.44

16.11

21.21

15.63

19.23

12.65

17.33

19.27

26.93

37.39

6.60

25.85

87.83

95.67

171.23

170.35

353.35

276.77

822.00
•Flow information was collected from the Grimms Bridg* USGS gaging station located at this station.



NOVEMBER 1994 TABLE 3-5
VERTICAL HYDRAULIC GRADIENTS

NEASE SITE
SALEM, OHIO

WELL ID

D-1

S-9
D-3

S-3
D-4

S-4
D-8

S-15
D-e

S-17
D-n

S-7
D-12

S-12
A-UB

AS
CUBA

C-S
HUBA

HS
HUBA

HVF
IUBA

IS
D-13

D-11
CL8A

CUBA
ILBA

IUBA

GROUND
ELEV

119840

1198.90
1167.50

1167.50
1179.70

1179.40
1157.50

1157.30
1157.50

1157.40
1172.60

1181.30
1180.40

1180.20
1194.10

1193.90
1189.00

1189.60
1170.00

1169.70
1170.00

1169.40
1207.95

1208.05
1182.30

1182.60
1189.50

1189.00
1207.45

1207.95

CASING
ELEV

1200.26

1200.76
1169.58

1169.31
1181.95

1181.18
1157.48

1156.97
1157.48

1157.14
1184.47

1183.34
1182.56

1182.05
1196.31

1195.31
1192.00

1191.85
1172.04

1177.40
1172.04

1 1 72.04
1210.16

1210.01
1184.97

1184.47
1191.80

1192.00
1210.01

1210.16

OPEN INTERVAL ELEVATION
TOP

1154.40

1184.90
1140.50

1154.00
1144.20

1169.15
1126.50

1140.30
1126.50

1134.40
1122.40

1177.80
1137.10

1176.60
1149.40

1186.90
1148.20

1180.20
1138.00

1164.70
1138.00

1154.40
1147.95

1193.05
1080.80

1132.40
1080.50

1148.20
1076.35

1147.95

BOTTOM

1145.80

1174.90
1133.00

1147.50
1135.20

1161.40
1119.80

1134.30
1119.80

1128.00
1110.60

1171.30
1127.60

1167.40
1165.60

1172.90
1132.50

1165.60
1120.00

1155.70
1120.00

1146.40
1133.45

1180.05
1070.30

1120.60
1067.50

1132.50
1061.45

1133.45

MID-POINT

1150.10

1179.90
1136.75

1150.75
1139.70

1165.28
1123.15

1137.30
1123.15

1131.20
1116.50

1174.55
1132.35

1172.00
1157.50

1179.90
1140.35

1172.90
1129.00

1160.20
1129.00

1150.40
1140.70

1186.55
1075.55

1126.50
1074.00

1140.35
1068.90

1140.70

GW
ELEV
3/93

1178.56

1188.61
1161.30

1164.86
1162.08

1177.40
1156.29

1155.97
1156.29

1156 14
1161.52

1178.99
1161.17

1178.57
1168.43

1187.00
1183.79

1187.20
1156.01

1 1 74.42
1156.01

1155.26
1184.03

1193.41
1155.89

1161.52
1089.80

1183.79
1167.71

1184.03

VERTICAL
HYDRAULIC
GRADIENT

3/93

-3.37E-01

-2.54E-01

-5.99E-01

2.26E-02

1.86E-02

-3.01E-01

-4.39E-01

-8.29E-01

-1.05E-01

-5.90E-01

3.50E-02

-2.05E-01

-1.11E-01

-1.42E*00

-2.27E-01

GW
ELEV
10/93

1175.94

118P.48
1159.37

1163
1160.67

1176.35
1154.76

1154.77
1154.76

1154.7
1 159,87

1174.57
1159.48

1177.33
1166.23

1181.58
1180.81

1180.87
1154.42

1169.96
1154.42

1154
1181.13

1168.12
1154.18

1159.67
1154.28

1180.81
1166.51

1181.13

VERTICAL
HYDRAULIC
GRADIENT

10/93

-2.19E-01

-2.59E-01

-6.13E-01

-7.07E-04

7.45E-03

-2.53E-01

-4.50E-01

-6.85E-01

-1.84E-03

-4.98E-01

1.96E-02

-1.52E-01

-1.12E-01

-4.00E-01

-2.04E-01

NOTES: MEkv«fcn«lnFMiAbov*U««n8Miljtv«L

A* Onritoflli ki Ft/Ft

(-) G*QN kxJtectM Dovnwwd Verted QradtonL

MontorWri

St-8l« WM) 01-017 - Prrvlou* RNC Monitoring W»«

V*t> A-t («.8. AS, BS, CUBA. *«c.) . WFS Monitoring W*l CkMtw VNM

mll_d:\projects\933-6l54\ri\tables\tbl3-5.wk1
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4.0 DISCUSSION OF SAMPLING RESULTS

4.1 Source Areas

Based upon the results of previous investigations as well as the data collected during the

RI, the primary sources at the Site are the former neutralization ponds (1, 2, 3, 4 and 7),

Exclusion Areas A and B, and the general vicinity of the former facility production area.

This section of the RI outlines the results of investigations in the vicinity of each of the

former ponds, which can be discussed as distinct areas with known lateral boundaries.

The tabled results for this section (e.g., Table 4-1) should be used in conjunction with

Table 2-8 in cross-referencing sample numbers, sample depth, etc. The results of RI

testing in Exclusion Areas A and B, and in the former facility production area have less

distinct lateral boundaries and are discussed in Section 4.2.

4.1.1 Pond 1

Pond 1 was the smallest of the five facility neutralization ponds, and is believed to have

served as the first of a series of impoundments used to treat waste. It is believed that

untreated facility waste streams were first discharged to Pond 1, following which waste

was pumped from Pond 1, neutralized, and discharged to Pond 2. Neutralized waste was

pumped from Pond 2, treated further, and then pumped to Pond 7, Pond 3, or Pond 4 for

settling of solids.

During the December 1975 pond decommissioning performed by Nease pursuant to a

1973 Consent Judgment entered into by Nease Chemical and OEPA, Pond 1 liquids were

drained, neutralized, and discharged to the Salem municipal Wastewater Treatment Plant

(WWTP). The pond was then covered with agricultural lime and filled with soils

borrowed from other areas of the Site.

According to the SMC-Martin Phase I Report dated September 1984 (SMC-Martin,

1984c), material was excavated from Pond 1 and properly disposed of off-Site as part of

an interim remedial measure conducted at the Site in late 1983. Pond 1 is the only one of

the five former facility impoundments that still retains water.

Two borings (SB-17 and SB-18) were conducted in Pond 1 during the RI (Figure 2-9),

the logs of which are presented in Appendix H. Each of the two borings encountered
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primarily a brown silty clay fill material overlying native silty brown clay. In boring SB-

17, a 2.5-foot thick sludge unit was present below the clay fill and above the native clay

horizon.

Both borings encountered saturated conditions (groundwater) at an approximate elevation

of 1178 feet above mean sea-level (MSL). Elevated levels of organic vapors were

observed during the screening of soil samples collected from depths of 3 to 14.5 feet

below ground surface (bgs) in SB-17 and from depths of 8 to 11 feet in SB-18. A brown

colored oily substance was observed in a saturated sand and gravel lense encountered at

13 to 14 feet bgs in SB-17.

As noted previously in Table 2-8 of this report, a total of five samples were submitted for

chemical analysis from SB-17, and seven samples were submitted from SB-18. The

shallowest two samples from SB-17 (SB-17-4 and SB-17-7) and the shallowest four

samples from SB-18 (SB-18-3, SB-18-6, SB-18-9, and SB-18-12) were collected from,

and thus are indicative of, conditions in the non-native material (i.e., Site-derived soil)

present in Pond 1. The deeper three samples from SB-17 (SB-17-10, SB-17-13, and SB-

17-14.5) and from SB-18 (SB-18-15, SB-18-18, and SB-18-19.5) were collected from

and thus are indicative of conditions in the underlying native soil in the Pond 1 area.

Tables 4-1 and 4-2 summarize the analytical results of Pond 1 non-native fill materials and

of underlying native soils, respectively.

Total detected VOC levels in Pond 1 fill material ranged from 41 ppb to 152,600 ppb, and

in underlying native soil ranged from 74 ppb to 211,200 ppb. Tetrachloroethene was the

primary VOC identified in both media in terms of levels, with average identified

concentrations generally one order of magnitude higher than the other VOCs identified.

Total detected SVOC levels in Pond 1 fill material ranged from 841 ppb to 1,222,000 ppb,

and in underlying soil ranged from 5,900 ppb to 1,210,000 ppb. Diphenyl sulfone and 1,2-

dichlorobenzene were the primary SVOCs identified in both media in terms of levels, with

average identified concentrations generally ranging from two to three orders of magnitude

higher than the other SVOCs detected.

The only compound identified in non-native and native soil from the pesticide/PCB list

was methoxychJor, which ranged from 830J ppb to 24,000 ppb in non-native soils, and
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from 580 ppb to 280,000 ppb in native soils. The compound octachlorodibenzo-p-dioxin

(OCDD) was detected at 0.35 ng/g in sample SB 18-3.0.

Mirex in Pond 1 was identified in non-native soils at levels ranging from 1,2 U ppb to

25,700 ppb, and in native soil at levels ranging from 80J ppb to 30,000 ppb.

4.1.2 Pond 2

As discussed earlier, Pond 2 was decommissioned in December 1975. Except for a small

pool of water, Pond 2 was drained and the water was neutralized and discharged to the

Salem WWTP in the same manner as Pond 1. Lime was applied to the remaining pool of

water and sludge in the pond. Soil was then borrowed from other areas of the Nease

Chemical Company property (non-native soils), and used to fill in the pond.

Four borings (SB-19, SB-20, SB-21, and SB-31) were conducted in Pond 2 during the RI

(Figure 2-9), the logs of which are presented in Appendix H. Borings SB-19, SB-20, and

SB-21 were continuously split spoon sampled to provide samples for chemical analysis,

while SB-31 was sampled with Shelby tubes collected for physical parameter analysis.

Each of the borings encountered a brown to gray silty clay with gravel fill overlying sludge

material. The sludge in turn was found to overlie a native brown to gray silty clay with

interbedded sand lenses, which in turn rested upon a brown to gray shale bedrock.

Thickness of the s-rficial silty clay fill material ..ged from 5.5 to 10 feet. Thickness of

sludge observed ranged from 2 to 3.5 feet. Thickness of the native silty clay stratum

underlying the sludge and overlying bedrock ranged from 5.5 to 7.5 feet.

The silty clay fill material overlying the sludge were generally observed to be dry, wnile

the sludge was observed to be wet. Additionally, either a brown-colored oily sheen or free

oil was observed in the sludge at all four boring locations. Elevated levels of organic

vapors were observed during screening of samples collected from depths of 2 to 17 feet.

As noted previously in Table 2-8 of this report, a total of 18 samples (six each from SB-

19, SB-20, and SB-21) were submitted for chemical analysis. Tables 4-3 and 4-4

summarize Pond 2 non-native and native materials, respectively. Total detected VOC

levels in Pond 2 fill material and sludge ranged from 6,959 ppb to 3,342,700 ppb. Total
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detected VOC levels in Pond 2 native soils ranged from 13,700 ppb to 53,519,000 ppb.

As in the case of Pond 1, tetrachloroethene was the primary VOC identified in both Pond

2 native and non-native soils, ranging up to 38,000,000 ppb. Benzene and 1,1,2,2-

tetrachJoroethane were found at levels less than, but within one order of magnitude as

tetrachloroethene in non-native materials, and 1,1,2,2-tetrachloroethar.e was found at

levels less than, but within one order of magnitude of tetrachloroethene in native materials.

Total SVOC levels in Pond 2 fill material and sludge ranged from 307,110 ppb to

10,924,000 ppb. Total SVOC levels in Pond 2 native soils ranged from 83,190 ppb to

4,965,600 ppb. As in the case of Pond 1, diphenyl sulfone and 1,2-dichlorobenzene were

the primary SVOCs identified in both native and non-native media in terms of levels, with

average identified concentrations generally ranging from one to four orders ot magnitude

higher than other SVOCs detected.

The only compounds identified from the TCL pesticide/PCB list constituents identified in

Pond 2 samples were methoxychlor, dieldrin, and endosulfan sulfate. The latter two

compounds were found in only one sample each. Methoxychlcr ranged from 19.000J ppb

to 46,400 ppb in non-native materials, and from 2,990J ppb to 270.000J ppb in native soil

samples.

Mirex was identified in non-native materials at levels ranging from 9,810 ppb to 938,OOOJ

ppb and in native soil at levels ranging from 3,550J ppb to 554,OOOJ ppb. Photomirex was

indicated, but its concentration was not calculated for any Pond 2 native or non-native

samples (Table 4-3).

Pond 2 non-native soil boring samples were analyzed for dioxins/furans and inorganics.

Results for these analyses are shown on Table 4-3. The only detect of these compounds

was 0.14 ng/g and 0.29 ng/g of OCDD for samples SB20-3.0 and SB20-6, respectively.

4.1.3 Pond 3

Pond 3 is believed to have been utilized primarily as a solids settling basin for neutralized

waste that had been treated in the Pond 2 area. Following the discharge of neutralized

liquid from Pond 3 to the Salem WWTP, a calcium sulfate sludge residue collected in the

pond. During the December 1975 pond decommissioning discussed earlier, Nease found
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that due to the low viscosity of the calcium sulfate sludge, it was not possible to cover and

fill Pond 3. Currently, volunteer vegetation has been established on Pond 3.

Four borings (SB-26, SB-27, SB-28, and SB-33) ware conducted in Pond 3 during the RI

(Figure 2-9), the logs of which are presented in Appendix H. Borings SB-26, SB-27, and

SB-28 were continuously split-spoon sampled to provide samples for chemical analysis.

Boring SB-33 was to be sampled with Shelby tubes that would have been subsequently

submitted for the analysis of physical parameters. However, because of difficulties with

driving the Shelby tubes on Pond 3, an alternative boring location (Boring SB-33A) was

selected immediately adjacent to Pond 3 (see figure in Appendix H). Based upon

historical descriptions of the Pond decommissioning program, the three borings that were

conducted in Pond 3 (SB-26, SB-27, and SB-28) encountered sludge materials starting at

ground surface. The thickness of sludge encountered ranged from 1 to 4 feet.

At all locations, the sludge was underlain by silty clay with sand seams ranging from 1 inch

to 2.7 feet. Some of these seams were observed to be wet and others were dry. Black

staining was observed in the silt and sand stratum that was observed between 7.0 and 9.8

feet below ground surface in boring SB-28. No higher levels of organic vapors were

observed during screening of the samples collected from Pond 3.

A total of eight samples (four sludge and four native soil) were collected from the Pond 3

borings and submitted for chemical analyses. Tables 4-5 and 4-6 summarize the analytical

results of Pond 3 sludge and native soil samples, respectively. In relation to Ponds 1 and

2, observed levels in Pond 3 samples were relatively low. Total detected VOC levels in

Pond 3 sludge ranged from 6 ppb to 406 ppb. Total detected VOC levels in Pond 3 native

soils ranged from non-detect to 17,090 ppb. As in the case of Ponds 1 and 2,

tetrachloroethene was the primary VOC identified in both Pond 3 sludge and soils.

Benzene, trichlorethene, and 1,2-dichloroethane were also identified at somewhat elevated

levels (greater than 100 ppb) in soil (Table 4-6).

Only two SVOCs were identified in Pond 3 sludge samples: n-Nitrosodiphenylamine and

diphenyl sulfone. Total SVOC levels identified in sludge ranged from non-detect ppb to

1,350 ppb. Only four SVOCs were identified in Pond 3 soil samples:

(nitrosodiphenylamine, diphenyl sulfone, phenol, and benzoic acid). Total SVOC levels

identified in soil samples ranged from 150 ppb to 12,200 ppb.
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The only pesticide/PCB identified in Pond 3 sludge and soil samples was methoxychlor,

which was detected in one sludge sample (at 400J ppb) and in two soil samples (at 36J

ppb and 6IB).

Mirex was detected in all of the four sludge samples (ranging from 104 ppb to 4,150J

ppb), and at low levels (ranging from 1.06J ppb to 11.1J ppb) in all Pond 3 soil samples.

Photomirex was detected in all four of the sludge samples from an undetermined

concentration to an estimated concentration of 26J ppb (Table 4-5). No photomirex was

detected in the native soil samples in Pond 3 (Table 4-6).

4.1.4 Pond 4

The historical usage of Pond 4 is believed to be similar to that described for Pond 3 in

Section 4.1.3. As discussed earlier, Pond 4 was decommissioned in December 1975.

Because the pond held a minimal amount of sludge at that time, Nease Chemical was able

to cover the pond with soil borrowed from other locations on the property. Volunteer

vegetation has since stabilized the soil cover.

Three borings (SB-29, SB-30, and SB-34) were conducted in Pond 4 during the RJ

(Figure 2-9), the logs of which are presented in Appendix H. Additionally, test pit TP-29,

which was intended to be placed immedia* ' adjacent to Pond 4 was actually placed in

the former pond area (based on the observation of pond slrdge). The log and location of

this test pit is presented in Appendix G. Borings SB-29 and SB-30 were continuously

split-spoon sampled to provide samples for chemical analysis. Boring SB-34 was sampled

with Shelby tubes that were subsequently submitted for analysis of physical parameters.

Sidewail samples were collected from TP-29 for chemical analysis.

Borings SB-29, SB-30, and Test pit TP-29 encountered a brown to gray silty clay with

gravel fill overlying sludge. The sludge in turn was found to overlie a native brown to

gray silty clay stratum with interbedded sand lenses. Boring SB-34 did not encounter a fill

soil horizon, but rather encountered sludge material at ground surface. Thicknesses of the

surficial fill soil observed in SB-29, SB-30, and TP-29 ranged from 2.0 to 6.0 feet.

Thicknesses of sludge observed in SB-29, SB-30, SB-34, and TP-29 ranged from 1.5 to
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9.0 feet. In general, clay horizons penetrated in the Pond 4 area were observed to be dry,

while sludge and sand horizons were observed to be wet.

As noted previously in Table 2-8 of this report, a total of 15 samples (six each from SB-29

and SB-30 and three from TP-29) were submitted for chemical analysis. Tables 4-7 and

4-8 summarize the analytical results of Pond 4 non-native and native materials,

respectively. As in the case of Pond 3, observed constituent levels in Pond 4 samples were

relatively low in relation to those observed in samples from Ponds 1 and 2. Total detected

VOC levels in Pond 4 non-native materials (fill soil and sludge) ranged from non-detect to

8,770 ppb. Total detected VOC levels in Pond 4 native soils ranged from non-detect to

98,000 ppb. Acetone was the primary VOC identified in both Pond 4 non-native and

native materials. Tetrachloroethene and benzene were identified in Pond 4 native soils at

levels generally one order of magnitude higher than other identified VOCs (except

acetone).

Only three SVOCs were identified in Pond 4 non-native material samples: diphenyl

sulfone, benzoic acid, and 1,2-dichlorobenzene. Total SVOC levels identified in Pond 4

non-native samples ranged from 220B to 29,650 ppb.

Total SVOC levels identified in Pond 4 native soils ranged from 220B ppb to 21,754 ppb

(Table 4-8). The four primary SVOCs identified in Pond 4 soils were diphenyl sulfone,

benzoic acid, 1,2-dichlorobenzene, and ,bis(2-ethylhexyl)phthalate.

No pesticide/PCB compounds were identified in Pond 4 non-native or native samples.

Mirex was identified in four non-native samples at levels ranging from 6J to 417J ppb and

photomirex was identified at levels of 2J ppb and 5J ppb in two non-native samples (Table

4-7). Mirex was identified in three native soil samples at levels ranging from 5J ppb to 34

ppb (Table 4-8).

4.1.5 Pond?

The historical usage of Pond 7 is believed to have been similar to that described for Pond

3 in Section 4.1.3. Pond 7 was also decommissioned in December 1975 in a manner

similar to that used with Pond 3, in that following draining of the pond and placement of
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lime, Nease Chemical was unable to cover and fill Pond 7 due to the low viscosity of the

calcium sulfate sludge. Currently, volunteer vegetation has been established on Pond 7.

Three borings (locations shown on Figure 2-9) were conducted in Pond 7 during the RI ,

the logs of which are presented in Appendix H. Borings SB-24 and SB-25 were

continuously split spoon sampled to provide samples for chemical analysis. Boring SB-32

was to be sampled with Shelby tubes that would have been subsequently submitted for

physical parameter analysis. However, due to difficulties encountered with driving the

sampler through the Pond material, brought on by the need to utilize a very light drilling

vehicle on the relatively unstable Pond 7 surface, an alternative boring location (SB-32A)

was selected immediately adjacent to Pond 7 (see figure in Appendix H).

Based upon existing information, borings SB-24 and SB-25 encountered sludge material

starting at ground surface. The thickness of sludge encountered ranged from 6 to 8 feet.

At both locations the sludge was underlain by silty clay with interbedded sand seams,

ranging from 1 inch to 5 inches in thickness. All of the san^ lenses encountered were

observed to be dry. Black staining was observed in one gravel lense encountered in SB-24

at a depth of 9.75 feet below ground surface. No significantly elevated (>100 ppb) levels

of organic vapors were observed during screening of samples collected from the Pond 7

borings.

A total of 11 samples (5 sludge and 6 native soil) were collected from the Pond 7 borings

and submitted for chemical analysis. Tables 4-9 and 4-10 summarize analytical results for

Pond 7 non-native sludges and native soils, respectively. In general, levels detected in

Pond 7 samples were significantly lower than those detected in Pond 1 or Pond 2 samples,

but somewhat higher than levels in Pond 3 and Pond 4 samples. Total detected VOC

levels in Pond 7 sludge (non-native soil) ranged from 27 ppb to 163,400 ppb, and

exhibited an apparent increasing trend with depth. Benzene exhibited the highest

concentration (74,000 ppb) in Pond 7 sludge sample 25-6. Twelve other VOCs also

exhibited levels in excess of 1,000 ppb (Table 4-9).

Total detected VOC levels in Pond 7 native soils ranged from non-detect to 2,262 ppb.

VOC levels exhibited an apparent decreasing trend in soil with depth. The primary VOC

detected in soil samples from Pond 7 was acetone (Table 4-10). In general, detected
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levels of VOCs in Pond 7 soil samples were relatively low, with no VOC being detected at

a level higher than 160 ppb, except for one acetone detection of 1900J ppb in sample SB-

25-9 (Table 4-10).

Total SVOC levels identified in Pond 7 sludge (non-native) samples ranged from 130 ppb

to 1,200,000 ppb. Diphenyl sulfone was the primary SVOC identified, with a minimum

concentration of 130J ug/kg and a maximum concentration of 1,200,OOOJ ug/kg, which is

two to four orders of magnitude higher than average concentrations of other identified

SVOCs in sludge (Table 4-9). Total SVOC 'evels in Pond 7 native soils ranged from 828

ppb to 136,000 ppb, with benzoic acid and diphenyl sulfone being the primary SVOCs

identified. Several other SVOCs were identified in Pond 7 soils at levels two to five

orders of magnitude lower than those observed for the above two SVOCs (Table 4-10).

The only TCL pesticide/PCB detected was methoxychlor, which was found in two Pond 7

sludge samples at concentrations of 22,000 ppb and 4.900J ppb for sample points 24-3

and 25-3 respectively. Methoxychlor was also detected in two soil samples, 25-12 and

25-15 at concentrations of 59B ppb and 4IB ppb, respectively..

Mirex was identified in Pond 7 sludge samples at levels ranging from 10J ppb to 5,380

ppb, and in Pond 7 soil samples at levels ranging from non-detect to 14J ppb. Photomirex

was identified in two Pond 7 sludge samples at 0.7J ppb and 14.4J ppb for samples 25-3

and 24-6, respectively.

4.1.6 Pond 7 Sludge Storage Area

Two borings (SB-22 and SB-23) were advanced in an area located immediately south of

Pond 7 where Nease Chemical temporarily placed sludge apparently dredged from Pond 7.

The locations and logs of these borings are presented in Appendix H. The borings were

continuously split spoon sampled in order to provide samples for chemical analysis.

Both SB-22 and SB-23 encountered sludge at ground surface, which was found to overlie

a brown to gray silty clay with interbedded sand, gravel and silt seams ranging in thickness

from 3 to 6 inches. Thicknesses of sludge encountered ranged from 2.5 feet to 9.0 feet.

In general, the clay and sludge strata penetrated were observed to be dry, whereas the

granular lenses were observed to be wet. Black staining was observed at 9 to 11 feet
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below ground surface in boring SB-23. No significantly elevated levels of organic vapors

were encountered during screening of samples collected from SB-22 and SB-23.

A total of 11 samples (5 sludge and 6 native soil) were collected from Pond 7 sludge area

borings and were submitted for chemical analysis. Tables 4-11 and 4-12 summarize

analytical results for the sludge and underlying native soil samples, respectively. Levels

identified in Pond 7 sludge area samples were quite low compared to levels detected in

samples from any other pond areas.

Total detected VOC levels in Pond 7 sludge area sludge samples ranged from non-detect

to 24 ppb (Table 4-11). Only three VOC compounds were detected: 1,1,2,2-

tetrachloroethane, tetrachloroethene, and trichloroethene. Total detected VOC levels in

Pond 7 sludge area native soils ranged from non-detect to 222 ppb (Table 4-12).

SVOCs were identified in Pond 7 sludge area sludge samples collected at total levels

ranging from non-detects to 340 ppb (Table 4-11). SVOCs were identified in Pond 7

sludge area samples collected from native soils (Table 4-12), at total levels ranging from

non-detect to 160 ppb.

No TCL pesticide/PCB was identified in any of the Pond 7 sludge area samples collected.

Mirex was identified at levels ranging from 3J ppb to 8,850 ppb in Pond 7 sludge area

sludge samples, and at levels ranging from non-detect to 39.8J ppb in samples from the

underlying native soils. Kepone was detected in one Pond 7 sludge pile sample at a

concentration of 76 U ppb, and not detected in any of the native soil samples.

Octachlorodibenzo-p-dioxin (OCDD) was detected in three Pond 7 sludge pile samples

ranging in concentrations of 0.11 ng/g to 0.86 ng/g.

4.1.7 Pond Boring Program Analytical Summary

The analytical results associated with the RI pond boring sampling and analytical program

confirmed the findings of previous studies. As summarized in Tables 4-1 through 4-12,

the analytical results for Pond 2 non-native materials and underlying native soils represent

the most significant of the former pond source areas. Levels identified in Pond 1 non-

native materials and underlying soils are also elevated, but are less in comparison with

Pond 2 samples which are likely due to the remedial efforts conducted at Pond 1 during
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1983. Average levels observed in the Pond 3, 4, and 7 areas were relatively minimal ?s

compared to Ponds 1 and 2. In addition, the average levels for compounds in samples

from Ponds 3, 4, and 7 may be biased high by the presence of a few compounds with very

high levels (comparatively) in each sample, rather than all samples having high levels (on

average), as seen in Tables 4-4 through 4-11.

Select soil borings were analyzed for 3,4-dichloronitrobenzene, dioxins/furans and CLP

inorganics. Results for these samples are presented in "On-Site Pond Borings" of

Appendix K and the detects are presented in Tables 4-1 through 4-11.

4.2 Sampling Results - Soil

As described in Section 2 of this report, soil sampling was conducted during the

performance of RI field activities. This program included the excavation and sampling of

test pits on the Nease Chemical and Crane-Deming properties and the sampling of soil

borii.gs on residential properties located in the vicinity of the Site.

In addition, soils in the immediate vicinity of a 4-inch PVC line that was utilized during

plant operations and closure activities to conduct wastewater from the Site to the Salem

municipal Wastewater Treatment Plant (WWTP) were evaluated by a soil gas survey and

test pit excavation and sampling program. As part of this program, soil borings were

conducted at the WWTP in the three sludge cells that were reportedly in use during the

time period that the Nease Chemical facility discu"-ged wastewater to the WWTP.

This section of the RI report outlines the results of this soil sampling and analysis

program. Section 4.2.1 addresses the on-Site and off-Site soils. Soil conditions in the

vicinity of the wastewater discharge line and the WWTP sludge cells are addressed

separately in Sections 4.2.2 and 4.2.3, respectively.

4.2.1 On- and Off-Site Soil

As discussed earlier, the collection and analysis of soil samples from on-Site and off-Site

test pits and soil borings were evaluated. Native soil boring samples from on-Site

locations, as well as on-Site and Crane-Deming property test pits, were analyzed for

Target Compound List volatile organic compounds (VOCs), Target Compound List

semivolatile organic compounds plus diphenyl sulfone (SVOCs), pesticide and PCB
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compounds, mirex, photomirex, and kepone. Non-native soil boring samples and test pit

samples from Exclusion Areas A and B, along with TP-13, 14, 22, and 25 were analyzed

for Target Compound List volatile organic compounds (VOCs), Target Compound List

semivolatile organic compounds (SVOCs) plus diphenyl sulfone and 3,4-

DichJoronitrobenzene, pesticide and PCB compounds, mirex photomirax, kepone, tetra

through octa-dioxin and furans, and CLP inorganics. Soil samples from all other off-Site

locations (excluding the railroad track test pits and WWTP borings) were analyzed for all

of the above, except VOCs. PCB compounds were not identified in any samples collected

from on-Site locations, and, therefore, are not discussed further in this section. Samples

SB-20-9, SB-20-11, SB-20-3, SB-22-3, SB-22-6, SB-22-9, SB-24-3, SB-24-6, and SB-

24-8 were analyzed for dioxin/furans, CLP inorganics and DCNB in addition to the above

mentioned analyses. Analytical results are presented in detail in Appendix K, in the "On-

Site Pond Borings" section.

Test pits were generally advanced to a depth of 6.5 feet (unless groundwater or bedrock

was encountered) with samples collected for analysis from three horizons: 0-0.5 feet, 0.5

- 3.5 feet, and 3.5 - 6.5 feet. According to the Approved Wcrk Plan, test pits were to be

advanced beyond (deeper than) 6.5 feet if VOC levels exceeding 10 ppm were observed,

utilizing sample screening instruments. With the exception of test pit TP-17, which was

advanced to 13 feet, all test pits conducted were either terminated following collection of

the 3.5 - 6.5 foot horizon sample, or were terminated at shallower depths due to the

presence of groundwater or bedrock.

The protocol for off-Site borings called for the collection of samples from two horizons (0

- 0.5 feet and 0 5 - 3.5 feet) with borings to be terminated at 3.5 feet if VOC screening

indicated levels less than 10 ppm above background. Therefore, in accordance with the

Approved RI/FS Work Plan, the soil borings were continued until OVA and HNu readings

were less than 10 ppm, relative to background readings. (As the transport of mirex is

generally accepted to be via adsorption to surface water-borne sediments, it would not be

expected to occur at depth unless the surface soils containing mirex were leached by

volatile organics). Using this criteria, all soil borings were terminated at a depth of 3.5

feet.

In keeping with the structure of the data collection program, the results of soil sample

analyses are presented herein by depth horizon ( 0 - 0 5 feet, 0.5 - 3.5 feet, and 3.5 - 6.5
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feet), and within each horizon by analytical group (VOCs, SVOCs, pesticides, and

mirex/photomirex/kepone). For ease of presentation, analytical data are presented in

Section 4.2 utilizing tabular displays of only those samples with detectable results

(excluding QA/QC samples). All validated analytical data, including test pit sample results

for 3,4-DCNB, dioxins/fiirans, and CLP inorganics produced from this program are

presented in Appendix K.

0-0.5 Feet Soil Horizon

Summaries of the analytical results of the 0 - 0 . 5 foot depth soil horizon samples are

presented in Table 4-13 (test pit samples) and Table 4-14 (soil boring samples).

With the exception of test pit locations TP-10, TP-24, and TP-28, VOCs were observed

to be either absent or present at very low levels in the 0 -0 .5 foot soil horizon. The total

VOC concentrations presented on Plate 7 illustrates the interpreted distribution of VOCs

in the 0-0.5 foot horizon.

Total SVOC levels observed in the 0-0 .5 foot horizon ranged from non-detect to 9,280

ppb. The distribution of total SVOCs in the 0-0 .5 foot horizon is illustrated on Plate 7.

The primary SVOCs detected were diphenyl sulfone and hexachlorobenzene. No

pesticides were detected in the 0 - 0.5 foot horizon samples collected from on-Site

locations. Pesticides were detected in two of the 0 - 0 . 5 foot samples. Sample 16-0.5

has a result of 16J ppb for the pesticide Endrin, while sample 24-0.5 has positive results

of beta-BHC, delta-BHC and 4,4-DDT at concentrations of 180 ppb, 76J ppb, and 100J

ppb, respectively, which may be indicative of residual levels from agricultural applications

(since several of these areas have been used for these purposes for over 30 years).

The presence of mirex was detected in all samples collected from the 0-0.5 foot horizon

at levels ranging from non-detect to 2,080,000 ppb. The interpreted distribution of mirex

in the 0 - 0.5 foot horizon is presented in Plate 7. Based upon this interpretive illustration,

it appears that the presence of mirex at concentrations greater than 1,000 ppb on-Site

includes Exclusion Areas A and B, the former facility production area, and the Feeder

Creek area between Ponds 2 and 3). Mirex was reported at three off-Site locations, near

Crane-Deming in TP30, TP31, and SB-35 at 100B ug/kg, 13B ug/kg, and 6B ug/kg,

respectively. Mirex was also detected in other off-Site Soil Borings in concentrations
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ranging from non-detect to 716 ug/kg (SB01-05). Photomirex was detected at

concentration ranging from non-detect to 559J ppb (Tables 4-13 and 4-14).

In summary, the primary compounds identified in the 0 - 0 . 5 foot depth soil horizon were

mirex, diphenyl sulfones, and hexachlorobenzene. The higher levels of these compounds

were primarily detected in the former production area, Exclusion Areas A and B, and the

Feeder Creek area between Ponds 2 and 3.

Soil Horizon 0 5 - 3.5 Feet

Summaries of the analytical results of the 0.5 - 3.5 foot depth soil horizon samples are

presented in Table 4-14 (soil boring samples) and Table 4-15 (test pit samples).

Total VOC levels observed in the 0.5 - 3.5 foot horizon ranged from non-detect to 6,560

ppb (TP09-3.5). The primary VOCs detected were tetrachJoroethene and 1,1,2,2-

tetrachloroethane. The distribution of total VOCs in the 0.5 - 3.5 foot horizon is

illustrated on Plate 7.

Total SVOC levels observed in the 0.5 - 3.5 foot horizon ranged from non-detect to

10,902 ppb (TP10-3.5). The distribution of total SVOCs in this horizon is presented on

Plate 7. The primary SVOCs detected were 1,2-dichIorobenzene, hexachlorobenzene,

pentachlorophenol, and diphenyl sulfone.

No pesticides were identified in the 0.5 - .o foot horizon samples collected from on-Site

locations. Relatively low-level detections (at or near the detection limit) of several

pesticide compounds were identified in soil samples collected from two off-Site

properties, which may be indicative of residual levels resulting from agricultural

applications.

Mirex was detected in all but one sample collected from the 0.5 - 3.5 foot horizon at on-

Site locations at levels ranging from non-detect to 126,0001 ppb (TP13-3.5). Mirex was

identified in only two off-Site samples from this horizon, at levels of 6.4B ppb and 88J

ppb. Photomirex was detected in selected on-Site samples only at levels ranging from 3.5J

ppb to 89J ppb.

The distribution of mirex in the 0.5 - 3.5 foot soil horizon is presented on Plate 13.
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In summary, the primary compounds identified in the 0.5 - 3.5 foot depth soil horizon

were tetrachloroethene, 1,1,2,2-tetrachloroethane, 1,2-dichlorobenzene,

hexachlorobenzene, pentachlorophenol, diphenyl sulfone, and mirex. The presence of

these compounds is apparently limited to on-Site areas including the former facility

production area, Exclusion Areas A and B, and the Feeder Creek area between Ponds 2

and 3. Off-Site location samples TP30, TP31, and SB-35 indicate the detection of a few

volatile (tetrachlorethene and toluene) and semivolatile compounds (2-methylnapththalene

and pentachlorophenol) in the low part per billion range.

Soil Horizon 3.5-6.5 Feet

Summaries of the analytical results of the 3.5 - 6.5 foot depth soil horizon samples are

presented in Table 4-16. This table also includes results of the sample taken at 7.5 feet

depth in Test Pit 18. Total VOC levels observed in the 3.5 - 6.5 foot depth soil horizon

ranped from non-detect to 18,787 ppb. The primary VOCs detected were

tetrachloroethene, 1,1,2,2-tetrachloroethane, trichloroethene, and benzene. In sample 18-

7.5 total VOC's reported were 450 ppb. The distribution of total VOCs in the 3.5-6.5

foot horizon is illustrated on Plate 7.

Total SVOC levels detected in the 3.5 - 6.5 foot depth horizon ranged from non-detect to

37,958 ppb. The distribution of total SVOCs in this horizon is presented on Plate 7. The

primary SVOCs detected were 1,2-dichlorobenzene, hexachlorobenzene,

hexachlorobutadiene, and diphenyl sulfone. In sample 18-7.5, total SVOC's reported were

311,246 ppb, mainly 1,2 dichJorobenzene at 290,000 ug/kg and diphenyl sulfone at

17,OOOJug/kg.

The only pesticide compounds detected in the 3.5 - 6.5 foot depth soil horizon were

methoxychlor (380 ppb at TP14-6.5) and dieldrin (13J ppb at TP18.6.5). There were no

pesticides/PCBs detected in sample 18-17.5.

Mirex was detected in all but three samples collected from the 3.5 - 6.5 foot depth soil

horizon, at levels ranging from non-detect to 32,800 ppb. Mirex was not detected in

either of the two test pits advanced to the 3.5 - 6.5 foot depth horizon in off-Site

locations. Mirex was detected in sample 18-7.5 at 4,720 ug/kg. Photomirex was detected

in six samples from this horizon at levels ranging from non-detect to 6.3J ppb.
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The distribution of mirex in the 3.5 - 6.5 foot depth soil horizon is presented on Plate 7.

Based upon this illustration, it appears that mirex in the 35 - 6.5 foot soil horizon is

primarily limited to on-Site areas and to the former facility production area and Exclusion

Areas A and B. However, this conclusion is limited by the fact that no off-Site borings

were sampled in the 3.5-6.5 soil horizon for mirex and relies on transport properties of

mirex which suggest that mirex (if present) would not oe expected to occur other than at

shallow depths off-Site.

In summary, the primary compounds detected in the 3.5 - 6.5 foot depth soil horizon are

tetrachloroethene, 1,1,2,2-tetrachloroethane, trichloroethene, benzene, 1,2-

dichlorobenzene, hexachlorobenzene, hexachlorobutadiene, diphenyl sulfone, and mirex.

The presence of these compounds is limited to on-Site areas, including the former facility

production area and Exclusion Areas A and B. However, this conclusion is limited by the

fact that no off-Site borings were sampled in the 3.5-6.5 soil horizon for mirex and relies

on transport properties of mirex which suggest that mirex (if present) would not be

expected to occur other than at shallow depths off-Site.

Soil Sampling Results Summary

The RI test pit/soil boring program discussed herein evaluated the on-Site and off-Site

unsaturated soils. In most cases, the thickness of unsaturated zone soils encountered was

on the order of 7 feet or less (i.e., either saturated conditions or bedrock areas were

encountered at depths of 7 feet or less). The data presented in this section are discussed in

detail by depth horizon; however, the following general conclusions can be drawn:

o The primary area of elevated levels of identified compounds detected in soil
is limited to the portion of Nease Chemical property bounded by the
Conrail Railroad tracks to the north, and by State Route 14 to the south.
The only area of elevated levels located north of the railroad tracks was in
the general vicinity of the Feeder Creek immediately south of Pond 3.

o On-Site, the following areas can be considered as source areas:

Exclusion Area A, Exclusion Area B, the Former Facility Production Area
and Feeder Creek Area South of Pond 3.

o VOC present in these on-Site areas appear to increase with depth. Total
VOCs ranges for the three depth horizons were as follows:
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0-0.5 feet - non-detect to 1,463 ppb
0.5 - 3.5 feet -- non-detect to 6,560 ppb
3.5 - 6.5 feet -- non-detect to 18,787 ppb

This is possibly due to a tendency for VOCs to volatilize at a greater rate
near ground surface.

o SVOC presence in soil was also observed to be essentially limited to the
areas identified above. SVOC presence with depth in these areas also
appeared to increase with depth. Total SVOC ranges for the three depth
horizons were as follows:

0-0.5 feet -- non-detect to 7,618 ppb
0.5 - 3.5 feet - iion-detect to 10,902 ppb
3.5 - 6.5 feet -- non-detect to 37,958 ppb

The primary SVOCs detected were diphenyl sulfone, hexachlorobenzene,
and 1,2-dichlorobenzene.

o Mirex was detected in shallow ( 0 - 0 5 feet) soil. Mirex detected below 0.5
feet was primarily limited to the on-Stte source areas discussed above. In
general, mirex levels in soil appeared to decrease with depth, as is
evidenced by the mirex ranges observed:

0-0.5 feet - non-detect to 2,080,000 ppb
0.5 - 3.5 feet - non-detect to 126,000 ppb
3.5 - 6.5 feet -- non-detect 32,800 ppb

o Off-Site locations samples TP30, TP31, and SB-35 indicate the detection
of a few volatile (tetrachlorethene and toluene) and semivolatile
compounds (2-methylnapththalene and pentachlorophenol) in the low part
per billion range.

4.2.2 PVC Wastewater Line Evaluation

As discussed in Section 2.5.2.2 of this report, 11 test pits were excavated and sampled for

the purpose of identifying whether the PVC wastewater discharge line that ran from the

Site along the south side of the Conrail Railroad tracks to a location across Pennsylvania

Avenue from the entrance to the WWTP had impacted soils. Each test pit was excavated

to a minimum depth of 6 feet, and the soil horizon that was observed or interpreted to be

closest to the discharge line was sampled. Each test pit sample was analyzed for TCL

volatile organics (VOCs), TCL semivolatile organics plus diphenyl sulfone (SVOCs),

pesticide and PCB compounds, mirex, photomirex, and kepone. Table 4-17 presents the

analytical results (excluding QA/QC samples). All validated analytical data produced from

this program are presented in Appendix K.
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VOCs, SVOCs, mirex, photomirex, and kepone were detected in one or more of the 11

samples. Pesticide and PCB compounds were not detected in any of the samples. The

following is a discussion of these results by analyte group.

The onJy test pit sample in which higher levels of VOCs were detected was TP-51, in

which the total VOCs concentration was 1,848 ppb. SVOCs were detected in 9 of the 11

samples at total levels ranging from non-detect to 90,880 ppb (detected in sample TP-51).

Based upon the levels of analytical detections, as well as the proximity of Test Pit 51 to

Pond 2, it is likely that the compounds identified in TP-51 are not directly related to the

discharge line, but are related to the Pond 2 source area.

The most frequently detected SVOC compounds was a suite of polyaromatic

hydrocarbons, which are commonly found along railroad tracks and are not believed to be

related to the discharge line. However, diphenyl sulfone and 1,2-dichlorobenzene were

detected at elevated levels in samples from locations TP-52, TP-53, and TP-57.

Mirex was detected in 9 of the 11 samples at levels ranging from non-detect to 2,230 ppb.

Photomirex was detected in 3 of the 11 samples at levels ranging from 3 ppb to 45 ppb,

and kepone was detected in one sample at 65 ppb.

The analytical results presented in Table 4-17 indicate that the wastewater line may have

at some time leaked at some locations along the railroad track.

4.2.3 VVVVTP Sludge Cell Evaluation

As discussed in detail in Section 2.4.2.2 of this report, a composite soil sample was

collected from each of three soil borings (SB-13, SB-14, and SB-15) that were advanced

in WWTP sludge cells 4, 6, and 8, respectively. The three samples were analyzed for TCL

volatile organic compounds, TCL semivolatile organic compounds plus diphenyl sulfone,

and TCL inorganics (metals, cyanide, and mercury). Table 4-18 presents the organic

analytical results generated in terms of analytical detections. All validated analytical data

associated with these samples are presented in Appendix K.
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A variety of industries have discharged wastewater to the WWTP over the years and,

therefore, any compound identified in the WWTP sludge cells may have literally hundreds

of potential sources. Therefore, the discussion of these results are focused upon

detections of compounds that are uniquely characteristic of the Site.

Volatile compounds were detected in all three WWTP sludge samples. Total volatile

compound concentrations ranged from 27 ppb to 95 ppb. Semivolatile compounds were

detected in all three WWTP samples. Total semivolatile compound concentrations ranged

from 1,033 ppb to 22,257 ppb. According to the approved Work Plan (Table 1-5 in

SSSP), inorganics were not required to be analyzed. However, samples for metals were

collected and analyzed for TAL. Metals were detected in all three samples and are

presented in Appendix K, "Off-Site Soil Borings".

Mirex and photomirex were detected in the WWTP sludge samples. Mirex was detected

in aJJ three samples at levels ranging from 15.4J ppb to 89 U ppb. Photomirex was only

detected in the sample from cell #4 (SB-13 - 5.5) at a level of 16J ppb.

4.3 Sampling Results - Site Surface Drainageways

As discussed in Section 3.1.2 of this report, surface water drainage at the Site flows to the

MFLBC via three primary drainage systems (Figure 3-2):

o The Feeder Creek System, which drains most of the Site, including
drainage from the former facility production area, neutralization ponds, and
the exclusion areas.

o The North Drainage System, which drains the far northwestern portion of
the Site into the North Marsh and then into an unnamed drainageway that
flows east-northeast into the MFLBC via the Slanker property.

o The Route 14 drainageway, which drains the front (south) portion of the
Site between the former production area and Route 14 to an unnamed
drainage ditch on the north side of Route 14. This ditch flows east into the
Golf Course tributary, then flows northeast into the MFLBC.

The scope of Site drainage evaluation called for in the RI Work Plan focused exclusively

on evaluation of the Feeder Creek System. Later, during performance of RI field

activities, two surface water and sediment sampling locations, one each on the southeast

and northwest outlets of the North Marsh area, were added to the Site surface
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drainageway evaluation program. The southeast outlet drains into the Feeder Creek

System and the northwest outlet drains into the North Drainage System (Figure 4-1).

Surface water and sediment samples collected from the Feeder Creek Drainage System

and the North Marsh were analyzed for TCL volatile and semivolatile organics,

pesticides/PCB, and mirex, photomirex, and kepone The remainder of this section

discusses the results of these analyses. PCB compounds were not identified in any of the

surface water or sediment samples and, therefore, are not discussed herein.

4.3.1 Feeder Creek Drainage System Analytical Results

Sediment samples were collected at seven stations within the Feeder Creek Drainage

System (Figure 4-1), and surface water samples were collected at four of seven of those

stations. The results of laboratory analyses of these samples are discussed by sampling

station in the remainder of this section.

Station FC-1

Station FC-1 is located to the northwest of Pond 7 in a drainageway that conducts surface

water away from the northwest end of the Pond 7 area. Surface water was not present at

Station FC-1 at the time of sampling; therefore, a surface water sample was not collected

at this Station. The results of Station FC-1 sediment sample analysis (Table 4-19 and 4-

20) indicated:

o Volatile organic compounds (VOCs) were essentially absent.

o Semivolatile organic compounds (SVOCs) were essentially absent with the
exception of 1,2-dichlorobenzene.

o With the exception of two low-level detections, TCL pesticides were
essentially absent.

o Mirex was detected at 380J ppb, and photomirex was detected at 57.3 ppb.
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Southeast Outlet of North Marsh Station

This station is located at the southeastern North Marsh outlet that joins with the northwest

Pond 7 drainageway sampled at Station FC-1 and flows toward Station FC-4 (Figure 4-1).

The results of laboratory analyses of the sediment and surface water samples (labeled "SD-

72" and "SW-72", respectively) are presented in Tables 4-19 and 4-20. Observations

regarding these data include:

o No compounds were detected in the SW-72 surface water sample.

o With the exception of mirex (detected at 513J ppb), no pesticides, SVOCs,
VOCs or other compounds were detected in the SD-72 sediment sample.

Station FC-2

Station FC-2 is located in the drainageway that runs between Pond 2 and the Conrail

Railroad tracks and drains surface water from the vicinity of Pond 2 and Exclusion Area A

(Figure 4-1). Surface water was not present at Station FC-2 at the time of sampling;

therefore, a surface water sample was not collected at this station. The results of Station

FC-2 sediment sample indicated:

o The presence of a number of VOCs and a total VOC level of 3,842 ppb.
Some of the VOCs detected included:

tetrachJoroethene.
1,2-dichloroethane.
trichloroethene.
1,1,2,2-tetrachloroethane.
total 1,2-dichloroethene.

o The presence of a number of SVOCs with a total SVOC level of 21,917
ppb. The primary SVOCs detected included:

diphenyl sulfone.
1,2-dichJorobenzene.
hexachlorobenzene.

o With the exception of methoxychJor, TCL pesticides were essentially
absent, except for two low-level detections.

o Mirex was detected at 46,400J ppb, and photomirex was detected at 299J
ppb.
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Station FC-3

Station FC-3 is located in the main Feeder Creek, immediately adjacent to the south end of

Pond 3. The main Feeder Creek conducts surface drainage from the Ponds 1, 2, and 7

areas, as well as from both Exclusion Areas A and B.

Both sediment and surface water samples were collected at station FC-3 for laboratory

analysis, the results of which are presented in Tables 4-19 and 4-20, respectively. These

results indicated:

o The presence of a number of volatile organics in sediment and water, with
total VOC levels of 734 ppb and 948 ppb, respectively. The list of primary
VOCs was similar to the list above for Station FC-2; however, VOC levels
at Station FC-3 were generally lower than those observed at FC-2.

o The presence of a number of SVOCs in sediment and water with total
SVOC levels of 22,607 ppb and 650 ppb, respectively. The primary
SVOCs present were the same as those noted at Station FC-2.

o Methoxychlor (850J ppb) was the only TCL pesticide compound identified
at levels of significance in the sediment sample.

o Mirex was detected in sediment and surface water at 129,000J ppb and
0.362 ppb, respectively. Photomirex was detected in sediment and surface
water at 401J ppb and .02J ppb, respectively. Kepone was detected in
surface water at 0.29J ppb.

Stations FC-4 and FC-5

Station FC-4 is located in a marshy area locate J .-, est of Ponds 3 and 4 in a branch of the

Feeder Creek System that conducts drainage from the Pond 7 and North Marsh areas east-

southeast towards the Feeder Creek. Station FC-5 is located in the same drainage

approximately 450 feet southeast of FC-4. Sampling at Station FC-5 was intended to

identify whether drainage from the Pond 4 and northern Pond 3 areas affect the Feeder

Creek System. The analytical results from the two stations are discussed jointly herein

because they represent conditions in the same drainage and similar levels were identified at

the two stations.

Sediment samples were collected for analysis at both stations, and a surface water sample

was collected at Station FC-5. The results of these analyses, which are presented in

Tables 4-19 and 4-20, indicated the presence of relatively low levels of SVOCs and mirex

in sediments at both stations compared with Station FC-2 and FC-3. VOC and pesticides
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were essentially absent in sediment, and no VOCs, SVOCs, pesticides, PCBs, or other

compounds (with the exception of one low-level detection of vinyl acetate) were present

in surface water. Based upon comparison of the FC-4 and FC-5 results with FC-2 and

FC-3 results, the Pond 3 and Pond 4 areas do not appear to be contributing significant

levels to this branch of the Feeder Creek System.

Station FC-6

Station FC-6 is located in the branch of the Feeder Creek System that drains the Crane-

Deming Marsh area. Both surface water and sediment samples were collected from this

station and submitted for analysis, the results of which are presented in Tables 4-19 and 4-

20, respectively.

VOCs, SVOCs, and mirex were detected in both the surface water and sediment samples

from Station FC-6. Observations regarding Station FC-6 include:

o Total VOCs levels detected in surface water and sediment from FC-6 were
574 ppb and 75 ppb, respectively.

o The total SVOC levels detected in surface water and sediment samples
from FC-6 were 555 ppb and 1,818 ppb, respectively. The primary SVOCs
detected in Station FC-6 sediment were diphenyl sulfone and 1,2-
dichlorobenzene, and in Station FC-6 surface water diphenyl sulfone and
benzoic acid were detected.

o Mirex was detected in sediment at 1,100J ppb, and in surface water at 0.03
ppl. Photomirex was detected L sediment at 463 ppb.

Station FC-7

Station FC-7, located in Feeder Creek immediately southwest of its confluence with the

MFLBC, was selected for sampling to evaluate levels that may discharge from the Feeder

Creek System into the MFLBC. A sediment and a surface water sample were collected at

this station and submitted for analysis, the results of which are presented in Tables 4-19

and 4-20, respectively. The results of the Station FC-7 sediment and surface water sample

analyses indicate the presence of VOCs and mirex in sediment and surface water, and

SVOC presence in surface water only. Other observations include:

o Total VOC levels in sediment and surface water were very low (30 ppb and
79 ppb, respectively).
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o Only two SVOCs were detected in surface water: diphenyl sulfone at 110
ppb, and 1,2-dichlorobenzene at 13 ppb. As discussed above, no SVOCs
were detected in the sediment sample.

o TCL pesticides were not present in either sample.

o Mirex and photomirex were detected in sediment at 11,400 ppb and 36.6J
ppb, respectively. Mirex was detected in surface water at 0.064 ppb.

4.3.2 North Drainage System

As discussed in the beginning of Section 4.3, one RI sediment/surface water sampling

station was located in the North Drainage System at the northwest outlet of the North

Marsh (Figure 4-1). The results of laboratory analyses of these samples (respectively

labeled "SD-74" and "SW-74") are presented in Tables 4-19 and 4-20. Observations

regarding these data include:

o With the exception of a 450 ppb detection of acetone in the SD-74
sediment sample, no VOCs, SVOCs, or TCL pesticides were detected in
surface water or sediment.

o Mirex was not present in the SD-74 surface water sample, but was
detected in sediment at 438 ppb.

4.3.3 Site Surface Drainageway Summary

Based upon results discussed in Sections 4.3.1 and 4.32, the following summary

conclusions can be drawn regarding the Site surface drainageways:

o VOC, SVOC, and mirex are present at varying levels in the Feeder Creek
System. Pesticides were identified sporadically, and PCBs were not
identified.

o As is illustrated on Figure 4-2, the highest levels are present in the
drainageway that flow from the Pond 2 area and drain south of Pond 3.

o Comparatively lower levels are present in the drainageways that flow from
the north Pond 7, Pond 3, and Pond 4 areas, and from the Crane-Deming
marsh area.

o Based upon observations at Station FC-7, the primary compound present in
the vicinity of the Feeder Creek System/MFLBC confluence is mirex.
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4.4 Sampling Results - Groundwater

As described in detail in Section 2.8 of this document, an extensive groundwater

evaluation program was conducted at the Nease Chemical Superfund Site at Salem, Ohio

(the Site). Two rounds of groundwater samples were collected during the RI field

program: October 1992 and February 1993. The groundwater sampling program

included the collection of unfiltered samples from 75 wells installed at the Site which were

analyzed for TCL volatiles, TCL semivolatiles, TCL pesticides/PCB and mirex,

photomirex, and kepone. Additionally, four wells (S6, SI2, SI8, and T2) were sampled

for TAL inorganic analytes and dioxin/furan compounds. Field parameters were also

measured for each monitor well during both rounds of groundwater sampling.

Although the Agencies usually require the analysis of unfiltered groundwater samples for

the presence of compounds, the results of such analyses may not accurately reflect the

extent of mirex, photomirex, or kepone levels in groundwater. All three compounds have

low solubility in water, and bind avidly to organic sediments. Consequently, any reported

levels of mirex in groundwater much higher than 1.0 ppb are most likely due to the

presence of mirex bound to soil or sediments in the well rather than dissolved mirex,

which could migrate. Additionally, dissolved mirex will readily bind to organic molecules

in any media, further limiting its mobility.

In addition to the monitor well samples, one round of water samples were collected during

April 1990 from five residential wells that were located within a 1/2-mile Site radius.

The analytical results from the groundwater sampling events were validated by

Environmental Standards, Inc. of Valley Forge, PA. The results of each data validation

report were forwarded to the Agencies. All validated groundwater analytical data are

presented in Appendix K.

The following sections summarize the results in each of the aquifer units present at the

Site. The aquifer units are presented in descending order from the uppermost aquifer

(Sand 1) to the deepest aquifer investigated (Tionesta Sandstone). The hydrogeology of

each unit is summarized for clarity in each of the following sections. (The geology and

hydrogeology of the Site are described in detail in Sections 3.6 and 3.7). The

groundwater gradient maps for each unit are presented in Plates 5 and 6. Appendix M
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provides recent water level measurements (March 1993 through October 1994) and two

groundwater gradient maps - Plates Ml and M-2,(one for the shallow water table aquifer

and one for bedrock aquifers, respectively).

4.4.1 Sand 1

Sand 1 is present in the shallow subsurface on the southern and western portions of Site.

Water level measurements in Sand 1 monitor wells indicate the presence of groundwater

flow from the western side of the Site towards the south, east and northeast (Plates 11 and

12 and M-l). Sand 1 intercepts the ground surface near well C-Shallow and A-Shallow,

and is believed to be intercepted by the Leachate Collection System #1 strip drain near

well S-7 (Plate 5).

TCL Volatile Compounds

Table 4-21 presents a summary of the 16 TCL volatile compounds (VOCs) detected either

qualitatively or quantitatively in samples from Sand 1 monitor wells. Total volatile

compound concentrations ranged from below detection limits (BDL) to a maximum of

78,308 parts per billion (ppb). Sixteen VOCs were detected, 10 of which were detected at

levels in excess of 1,000 ppb. Total 1,2-dicWoroethene was the primary VOC detected in

Sand 1 groundwater, in that it was generally present at levels one to five orders of

magnitude greater than other VOCs detected. Other detected VOCs included:

o Vinyl Chloride.

o Toluene.

o Chloroform.

o Chlorobenzene.

o 1,1,2,2-TetrachIoroethane.

o Ethylbenzene.

o Trichloroethene.

o 1,2-Dichloroethane.

o Benzene.
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The preceding VOCs are present in Sand 1 from the area near Pond 7 southeastward

toward well B-Shallow. The lateral extent of VOCs observed in Sand 1 samples during

Rounds 1 and 2 is presented in Plates 8 and 9.

TCL Semivolatile Compounds

Thirteen TCL semivolatile compounds (SVOCs) were detected in samples collected from

Sand 1. The concentrations of total semivolatile compounds ranged from BDL to 10,853

ppb. A summary of the detected or estimated semivolatile results are indicated in Table 4-

21. The two primary SVOCs identified in Sand 1 groundwater were 1,2-dichlorobenzene

and diphenyl sulfone, which were both generally present at levels one to three orders of

magnitude higher than other SVOCs. The lateral extent of SVOCs observed in Sand 1 is

similar to the extent of VOCs observed. The lateral extent of SVOCs detected during

Rounds 1 and 2 is illustrated in Plates 10 and 11.

TCL Pesticides/PCB Compounds

Thirteen TCL pesticide compounds were detected in samples from Sand 1 monitor wells.

None of the TCL pesticide compounds were present at concentrations above 0.076J ppb.

No PCB compounds were detected during either round of sampling. The pesticide/PCB

analytical results are summarized on Table 4-21. The frequency and extent of

pesticide/PCB compounds observed were so limited, as indicated on Table 4-22, that a

figure illustrating pesticide/PCB was not prepared for this Sand.

Mire\. Photomirex. and Kepone

Mirex and photomirex were detected in unfiltered samples in Round 1 and 2 groundwater

samples from the Sand 1 monitor wells. The analytical results are summarized in Table 4-

21. Kepone was not detected in any of the Sand 1 wells. Mirex was present at extremely

low levels in 9 of the 11 groundwater samples, at concentrations ranging from 0.00151 U

to 1.62 ppb. Photomirex was present in only three groundwater samples (S7, S8, and Tl)

at concentrations that ranged from 0.018J to 0.0437J ppb. The lateral extent of mirex in

Sand 1 groundwater is limited to the area near well S8. The lateral extent in Rounds 1

and 2 are presented in Plates 12 and 13.

Dioxin/Furan Compounds

Part of the groundwater investigation included the analysis of total tetra through octa

dioxins and furans, which also included select 2,3,7,8-substituted isomers. Tables 4-36
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and 4-37 indicate the results of the dioxin/furan analyses during Round 1 and 2. Round 1

groundwater sampling results for the Sand 1 monitoring well (S6) yielded positive detects

for ail furan compounds (except 2,3,7,8-TCDF) and Hexa- and Hept- dioxin compounds.

Round 2 results for this monitoring well were reported as BDL for all compounds.

Inorganics

One Sand 1 sample (RNS-GW-S6) was analyzed during two rounds of groundwater

sampling for CLP inorganics, which include twenty-three metals and cyanide. The results

of Round 1 and Round 2 inorganic results are presented in Tables 4-34 and 4-35,

respectively. During Round 1, antimony was not detected. Copper , lead, nickel, and

cyanide were detected but were qualified with a U or UJ. Eight metals were associated

with blank concentrations. The remaining ten metals, including aluminum, arsenic,

barium, calcium, iron, magnesium, manganese, mercury, sodium, and zinc, were detected

above the detection limit and were considered acceptable data. During Round 2, seven

inorganics were not detected above the detection limit: antimony, cadmium, mercury,

selenium, thallium, vanadium, and cyanide. All other metals were detected above the

detection limit. Because no background data for inorganics at the site are available, no

meaningful comparison between the detections and background levels can be made.

Field Parameters

Field parameters - (pH, eH, specific conductance, temperature and dissolved oxygen (DO)

were measured on samples from each well. The field parameter measurements from

Round 1 and 2 are presented in Table 4-22. Quadruplicate measurements were recorded

during both rounds of sampling. pH values ranged from 6.05 to 8.65 standard units.

Values of eH ranged from -291 to 314.15 volts. Specific conductance ranged from 63.5

to 1233 millimhos/ cm. Temperatures ranged from 1.4 to 16 9°C. Dissolved oxygen

concentrations ranged from 0.7 to 7.4 parts per million (ppm).
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4.4.2 Sand 2

Sand 2 is present in the shallow subsurface (underlying Sand 1) on the RNC property both

south and north of the Conrail Railroad tracks and on the western side of the Crane-

Deming property. Piezometric measurements in Sand 2 indicate the presence of an

easterly gradient from the RNC property toward the Crane-Deming marsh and the Feeder

Creek System (Plates 5 and 6). Sand 2 is believed to discharge as surface expressions

near the Crane-Deming marsh and into the Feeder Creek System on the Crane-Deming

property. Five wells are installed in Sand 2 (S4, SI2, SI3, SI8, and H-Shallow), and were

sampled during Rounds 1 and 2. The summary of the detected estimated analytical results

for Sand 2 are presented in Table 4-23.

TCL Volatile Compounds

Thirteen TCL volatile compounds (VOCs) were detected in groundwater samples from

Sand 2 monitor wells . Total VOCs in Sand 2 ranged from BDL to 187,920 ppb. The

primary VOCs identified in Sand 2 included:

o 1,2-Dichloroethane.

o 1,1,2,2-Tetrachloroethane.

o Benzene.

o Tetrachloroethane.

o Trichloroethene.

o Toluene.

o Chlorobenzene.

The VOCs were observed in Sand 2 from well S18 easterly to well S13. The lateral extent

of VOCs observed during Rounds 1 and 2 is presented in Plates 8 and 9.

TCL Semivolatile Compounds

Sixteen TCL semivolatile compounds (SVOCs) were detected in samples collected from

Sand 2 wells. The concentrations of total SVOCs detected ranged from BDL to 46,315

ppb. A summary of the detected and estimated analytical results are presented in Table 4-

23. As was observed in Sand 1 groundwater samples, the two primary SVOCs identified
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in Sand 2 groundwater were 1,2-dichlorobenzene and diphenyl sulfone, both of which

were generally present at one to three orders of magnitude higher than other SVOCs in

samples that exhibited detectable levels of SVOCs.

SVOCs were present in Sand 2 from Well S18 easterly to S13. The lateral extent of

SVOC detected during Rounds 1 and 2 is presented in Plates 10 and 11.

TCL Pesticides/PCB Compounds

Eleven TCL pesticide compounds were detected in Sand 2 groundwater samples collected

during Rounds 1 and 2. No PCB compounds were detected during either sampling event.

The pesticide/PCB analytical results are summarized in Table 4-23. With one exception of

53J ppb, none of the detected pesticide compounds were present at concentrations above

3.2 ppb. The concentrations of pesticides observed were so low and their extent so

limited that pesticide contour maps were not constructed for Sand 2.

Mirex. Photomirex. and Kepone

Mirex was detected in three unaltered samples (SI2, SI8, and H-Shallow), at levels

ranging from 0.00279J ppb to 54.2J ppb. Photomirex was detected in wells H-Shallow

and SI8, at levels ranging from 0.0441J ppb to 4.83JN ppb. Kepone was detected in S18

during both rounds at concentrations of 5.64J ppb and 13.1J ppb, respectively. The

observed extent of mirex and photomirex in Sand 2 groundwater is limited to the area near

SI8. The interpreted lateral extent during Rounds 1 and 2 are presented in Plates 12 and

13. The analytical results are summarized in Table 4-23.

Dioxin/Furan Compounds

Part of the groundwater investigation included the analysis of total tetra through octa

dioxins and furans, which also included select 2,3,7,8-substituted isomers. Tables 4-36

and 4-37 indicate the results of the dioxin/furan analyses during Round 1 and 2. Round 1

groundwater sampling results for the Sand 1 monitoring wells (SI2 and SI8) yielded

detects for all furan-compounds and all dioxin compounds except TCDD. Total TCDD

was detected in sample S12 at 16.3J pg/1. Round 2 results for monitoring well S12 had

detects for OCDD (120J pg/1), Total-TCDF (154J pg/l). Total HpCDF (48,51 pg/1), and

1,2,3,4,6,7,8-HpCDF (47.9J pg/1). Sample S18 had detects for TCDDs, PCDDs,

HpCDDs, OCDD, TCDFs, PCDFs, HxCDFs, HpCDFs, and OCDF.
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Inorganics

Two Sand 2 samples (RNS-GW-S12 and RNS-GW-S18) were analyzed during the two

rounds of groundwater sampling for CLP inorganics, which include twenty-three metals

and cyanide (Tables 4.34 and 4.35). In sample S12 during Round 1, selenium was not

detected. Silver, and cyanide were qualified LJ and UJ, respectively. Thallium was

detected in S12 but at a concentration considered to be blank-related. Remaining metals

were detected above the detection limit and were considered acceptable or were qualified

with a J. During Round 2, antimony, selenium, and cyanide were not detected above the

detection limit. All other metals were detected above the detection limit. In sample RNS-

GW-S18 during Round 1, antimony and selenium were not detected above the detection

limit. Barium and silver were qualified with a U. Thallium was detected above the

detection limit but at a concentration considered to be blank-related. Remaining

inorganics were detected above the detection limit and were considered acceptable results

or were qualified with a J. During Round 2, antimony and selenium were not detected

above the detection limit. All other metals and cyanide were detected above the detection

limit and were considered acceptable data or were qualified with a J. Because no

background data for inorganics at the site are available, no meaningful comparison

between the detects and background levels can be made.

Field Parameters

Quadruplicate field parameters were measured at each well during groundwater sampling

(Tables 2-23, 2-24, and 4-22). pH values ranged from 2.72 to 7 82 standard units. eH

values ranged from -29.9 to 288.5 standard units. Specific conductance values ranged

from 29 to 9943 millimhos/cm. Temperatures ranged from 2.6 to 13.5°C. Dissolved

oxygen ranged from 2.4 to 11.1 ppm.

4.4.3 Sand 3

Sand 3 is present in the subsurface near the Pond 3 and 4 area of the Nease Chemical

property. Piezometric measurements in Sand 3 monitor wells indicate the presence of an

easterly gradient toward the MFLBC (Plates 5 and 6). Sand 3 is believed to discharge

into the Feeder Creek System and surface water drainage ways along Rt. 14. Eight
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monitor wells (SI, S2, S3, S14, S15, EVF1, H\T1, and LVF1) are installed in Sand 3 and

were sampled during groundwater sampling Rounds 1 and 2. In general, the Sand 3

number of detections and levels were very low as compared to Sands 1 and 2. The

summary of the detected and estimated analytical results for Sand 3 is presented in Table

4-24.

TCL Volatile Compounds

Four TCL volatile compounds (VOCs) were detected in Sand 3 with VOC concentrations

from non-detects to 14 ppb. These four compounds were 1,2-dichloroethane, carbon

disulfide, total-l,2-dichloroethene, and trichJoroethene. Only total- 1,2-dichloroethene was

detected in more than one well. The other compounds were only detected in one well at

very low detection levels. The presence of VOCs in Sand 3 is apparently limited to the

area near well S2. The lateral extent of VOCs is illustrated in Plates 8 and 9.

TCL Semivolatile Compounds

Eight TCL semivolatile compounds (SVOCs) were detected in Sand 3 samples with total

concentrations that ranged from non-detect to 27 ppb. The sampling results are

summarized in Table 4-24. The lateral extent of SVOCs observed in Round 1 and 2 is

indicated in Plates 10 and 11.

Pesticides/PCB Compounds

Five TCL pesticide compounds were detected in Sand 3 well samples from Rounds 1 and

2. No PCB compounds were detected in samples collected during either sampling event.

The analytical results are summarized in Table 4-24. Only samples from four of eight

wells (SI, S2, SI 5, and LVF1) were reported to contain the presence of pesticides. None

of the TCL pesticide detections exceeded 0.039J ppb. The frequency and extent of

pesticide/PCB detected were so limited, as indicated on Table 4-24, that a figure

illustrating pesticide/PCB extent was not prepared for this Sand.

Mirex. Photomirex. and Kepone

Mirex was detected in unfiltered samples in three wells (S3, S14, and EVF1) at

concentrations that ranged from 0.0026J ppb to 0.013 ppb. The analytical results are

presented in Table 4-24. Photomirex and kepone were not detected. The frequency and

levels of mirex observed were so limited in this Sand that a figure illustrating mirex extent

was not prepared.



January 1996 4-33

Field Parameters

Quadruplicate field parameter measurements were recorded at each well (Tables 2-23, 2-

24, and 4-22). pH values ranged from 5.28 to 8 12 standard units. eH values ranged from

-156.0 to 266.6 volts. Specific conductance values ranged from 41 to 4,111

millimhos/cm. Temperatures ranged from 3.8 to 162°C. Dissolved oxygen values ranged

from 0.6 ppm to 12.5 ppm.

4.4.4 Sand 4

Sand 4 is present in the subsurface between the eastern half of the Crane-Deming

property. Groundwater flow in Sand 4 is from the Crane-Deming property towards the

east and then turns north to follow the valley of the MFLBC (Plates 5 and 6). Sand 4 was

observed to be in direct contact with the middle portion of the MKS and acts as a

discharge point for the sandstone unit. Sand 4 is believed to discharge into the MFLBC

near the location of DVF2 and KVF2. Seven monitor wells are installed in Sand 4 (S16,

SI7, DVF2, EVF2, JVF2, KVF2, and LVF2). All seven wells were sampled during

Rounds 1 and 2. Comparatively speaking, the numbers and levels of compounds detected

in Sand 4 groundwater samples were very minimal. The results are summarized in Table

4-25.

TCL Volatile Compounds

Ten TCL volatile compounds (VOCs) were detected in Sand 4 well samples from Rounds

1 and 2. Only the samples from wells S16 and S17 exhibited VOC detections. The range

of total VOCs detected vary from non-detect to 5,663 ppb. The primary VOCs identified

in Sand 4 well samples were vinyl chloride. Total-1,2-dichloroethene, and benzene. The

lateral extent of VOCs in Sand 4 is indicated in Plates 8 and 9. The extent is limited to the

area near S16 and S17.

TCL Semivolatile Compounds

Ten TCL semivolatile compounds (SVOCs) were detected in Sand 4 well samples. Only

one well (SI7) exhibited total SVOC concentrations in excess of 15ppb. The primary

SVOCs detected were 1,2-dichlorobenzene and diphenyl sulfone. The analytical results

are presented in Table 4-25. The lateral extent of SVOCs is similar to the extent of VOCs

detected in Sand 4 (Plates 10 and 11).
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Pesticides/PCB Compounds

Only three TCL pesticide compounds were detected in Sand 4 groundwater samples.

There were no PCB compounds detected in Sand 4 groundwater samples. None of the

pesticide detections exceeded 0.0069J ppb. The analytical data is presented in Table 4-25.

The frequency and extent of pesticide/PCB compounds observed was so limited, as

indicated on Table 4-25, that a figure illustrating pesticide/PCB extent was not prepared

for this Sand.

Mirex. Photomirex, Kepone

Mirex was detected in unfiltered samples in three Round 1 wells in Sand 4 (DVF2, JVF2,

and KVF2). Mirex concentrations were 0.003J, 0 007, and 0.003J ppb, respectively.

Mirex was also detected in one Round 2 sample in Sand 4. The positive result was

detected in sample KVF2 at a concentration of 0.0154 ppb. Photomirex and kepone were

not detected in Sand 4. The frequency and levels of mirex observed were so limited in this

sand that a figure illustrating mirex extent was not prepared.

Field Parameters

Field parameter measurements were recorded for Sand 4 (Tables 2-23, 2-24, and 4-22).

pH values ranged from 5.85 to 7.60 standard units. eH values ranged from -108.7 to 110

volts. Specific conductance ranged from 64 to 2,265 millimhos/cm. Temperatures ranged

from 3.8 to 14.0°C. Dissolved oxygen values ranged from 1.4 to 6.1 ppm.

4.4.5 Sand 5

Sand 5 is present in the subsurface from the eastern side of the Crane-Deming property

eastward to the MFLBC. Groundwater flow in Sand 5 on the Crane-Deming property

trends easterly toward the MFLBC and then northerly along the MFLBC valley (Plates 5

and 6). Sand 5 is interpreted to be in contact with the lower portion of the MKS and

discharges into the MFLBC near monitor Well Nest K. Five wells are installed in Sand 5

(SI9, DVF3, EVF3, FVF3, and JVF3). Ail five wells were sampled during Round 1.

During Round 2, S19 was not sampled due to extremely cold conditions which caused

S19 to freeze. Comparatively speaking, the numbers and levels of compounds observed in

Sand 5 groundwater samples were minimal. Only one well (S-19) exhibited higher

detections. The summary of analytical results is in Table 4-26.
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TCL Volatile Compounds

Six TCL volatile compounds (VOCs) were detected in the groundwater sample from SI9.

The summary of the analytical results are presented in Table 4-26. All other Sand 5

monitor well samples did not indicate the presence of VOCs, except EVF3, which

indicated the presence of 17J ppb of chloromethane. The six compounds detected in S19

were vinyl chloride, total-1,2-dichloroethene, 1,2-dichloroethane, benzene, toluene, and

chlorobenzene. The lateral extent of VOCs in Sand 5 was restricted to the area near S19

(Plates 8 and 9).

TCL Semivolatile Compounds

Seven TCL semivolatile compounds (SVOCs) were detected in Sand 5. The analytical

results are summarized in Table 4-26. Six compounds (phenol, 1,2-dichlorobenzene, 1,3-

dichlorobenzene, 1,4-dichlorobenzene, 4 methylphenol, and diphenyl sulfone) were

deterged at SI9. Bis(2-ethylhexyl) phthalate was the only other SVOC detected only in

JVF3. The lateral extent of SVOCs in Sand 5 was restricted to the area near S19 (Plates

10 and 11).

Pesticides/PCB Compounds

Dieldrin was the only TCL pesticide compound identified in Sand 5 groundwater, and was

detected in DVF3 and FVF3 at concentrations of 0.0013J ppb and 0.0021J ppb,

respectively. No PCB compounds were present. Contour maps were not prepared due to

the fact that pesticides were only detected at very low levels at two wells.

Mirex, Photomirex, and Kepone

Mirex was detected in unfiltered samples in wells DVF3 and EVF3 at concentrations of

0.004J ppb and 0.003J ppb, respectively. Photomirex and kepone were not detected. The

frequency of detection and levels of mirex observed were so limited in Sand 5 that a figure

illustrating mirex extent was not prepared.

Field Parameters

Field parameters were measured at each monitor well (Tables 2-23, 2-24, and 4-22). pH

values ranged from 6.12 to 7.45. eH values ranged from -43.7 to 65.8 volts.

Temperatures ranged from 6.4 to 13.5°C. Specific conductance ranged from 60 to 2,168

millimhos/cm. Dissolved oxygen values ranged from 1.0 to 62 ppm.
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4.4.6 Sand 6

The presence of Sand 6 in the subsurface is limited primarily to the valley of the MFLBC.

Groundwater flow in Sand 6 trends to the northwest following the valley. Four wells

(EVF4, FVF4, JVF4, and KVF4) are installed into this sand. All wells were sampled

during Rounds 1 and 2. Generally speaking, no high levels were identified in Sand 6

groundwater. The analytical data is summarized in Table 4-27.

TCL Volatile Compounds

Chloromethane was the only TCL volatile compound (VOC) detected in Sand 6.

Chloromethane was detected at an estimated concentration of 19 ppb in well EVF4. No

other VOCs were detected. The frequency and levels of VOCs observed in Sand 6 were

so limited that a figure illustrating extent was not prepared.

TCL Semivolatile Compounds

Two TCL semivolatile compounds (SVOCs), phenol and bis(2-ethylhexyl)phthalate, were

detected in Sand 6 groundwater samples. Phenol was detected at JVF4 at an estimated

concentration of 1 ppb (Table 4-27). Bis(2-ethylhexyl)phthalate was detected at FVF4

and JVF4 at an estimated concentration of 1 ppb. The extent of SVOCs is presented in

Plates 10 and 11.

Pesticides/PCB Compounds

Three TCL pesticide compounds (heptachior, dieldrin, and gamma chlordane) were

detected in Sand 6. These pesticides were detected at very low concentrations in wells

EVF4, FVF4, and KVF4, respectively. The frequency and extent of pesticide/PCB

compounds detected were so limited, as indicated in Table 4-27, that a figure illustrating

pesticide/PCB extent was not prepared for this sand.

Mirex. Photomirex. and Kepone

Mirex was only detected in unfiltered samples in the sample from well KVF4 at an

estimated concentration of 0.00417 ppb (Table 4-27). Photomirex and kepone were not

detected. The frequency and levels of mirex observed were so limited in this sand that a

figure illustrating mirex extent was not prepared.
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Field Parameters

Field parameters were measured at each well and are summarized below (Table 4-22). pH

values ranged from 6.35 to 7.58. eH values ranged from -47 to 52.6 volts. Specific

conductance values ranged from 47 to 538 mil''mhos/cm. Temperatures ranged from 3.8

to 12.4°C. Dissolved oxygen values ranged from 1.3 to 7.5 ppm.

4.4.7 Sand 7

There are two wells installed at Well Nest F in Sand 7: FVF6 and D10. There is no

groundwater gradient information available tor Sand 7. As is indicated in Table 4-28, no

TCL volatile, semivolatile, pesticide/PCB, mirex, photomirex, or kepone detections were

observed in either Round 1 or 2 samples from Sand 7.

Field Parameters

Field parameter measurements were recorded at each well (Table 4-22). pH values ranged

from 6.62 to 8.52 standard units. eH values ranged from -65.3 to 157.8 volts. Specific

conductance values ranged from 45 to 402 millimhos/cm. Temperatures ranged from 11.0

to 13.9°C. Dissolved oxygen values ranged from 1.7 to 5.3 ppm.

4.4.8 Middle Kittanning Sandstone

Observed groundwater flow in the MKS (formerly termed the "Upper Bedrock Aquifer"

or "UBA") indicates an easterly gradient from the Site property towards the MFLBC.

Based on Plates 4A, 4C, and 4F, Sands 3, 4, 5, and 6 are interpreted to be hydraulically

connected to the MKS aquifer at the erosional surface present east of Allen Road. The

MKS aquifer is believed to discharge into these four sands at this area. Nineteen wells are

installed in the MKS, and all were sampled during Rounds 1 and 2. A summary of the

analytical results is presented in Table 4-29.

Contaminant levels detected in the MKS aquifer are generally higher in Round 2 than in

Round 1 (compared to the contaminant levels in Sands 3, 4, and 5 which are generally

higher in Round 1 than Round 2). Future groundwater sampling rounds may be useful to

determine if there are any trends (e.g., increasing concentrations in the MKS) or whether

concentrations may be subject to seasonal variations.
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TCL Volatile Compounds

The analytical data are summarized in Table 4-29. Seventeen VOCs were detected in the

MKS aquifer groundwater samples, the following 13 of which were frequently detected:

o Total 1,2-Dichloroethene.

o 1,2-Dichloroethane.

o Trichloroethene.

o Benzene.

o Tetrachloroethene.

o Chlorobenzene.

o Vinyl chloride.

o Chloroform.

o ChJoromethane.

o 1,1 -Dichloroethene.

o Toluene.

o 1,1,2,2-Tetrachloroethene.

o Ethylbenzene

Total VOCs ranged from BDL to 130,700 ppb. Tetrachloroethene, 1,1,2,2-

tetrachloroethane, trichloroethene, benzene, 1,2-Dichloroethane, Toluene, and Total-1,2-

dichloroethene were generally the VOCs identified at the highest levels.

The lateral extent of VOCs detected in the MKS aquifer during Rounds 1 and 2 is

indicated in Plates 8 and 9. The lateral extent of the plume extends from the area near P2

eastward to the erosional surface near Allen Road. The width of the plume extends from

south of nest S14/D7 to south of nest S16/D9. On November 4, 1992, free phase oil was

observed and measured at the base of well T2 with a thickness of 12 inches.
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TCL Semivolatile Compounds

Twenty-three TCL semivolatile compounds (SVOCs) were detected in the MKS aquifer

during groundwater sampling (Table 4-30). The concentrations of total semivolatile

compounds ranged from non-detect to 44,804 ppb. As noted in Sands 1 and 2, the two

primary SVOCs observed in MKS groundwater samples were 1,2-dichlorobenzene and

diphenyl sulfone. The lateral extent of total SVOCs identified during Rounds 1 and 2 is

indicated in Plates 10 and 11. The lateral extent is very similar to the VOC extent.

Pesticides/PCB Compounds

Fourteen TCL pesticide compounds were detected in the MKS aquifer samples collected

during Rounds 1 and 2 (Table 4-29). No PCB compounds were detected in the MKS

aquifer samples. The analytical results are presented in Table 4-29. With the exception of

methoxychlor, all of the detected pesticides were reported at levels ranging from 0.0021J

ppb to 14J ppb. As discussed in Section 4.7, many of these detections are believed to

represent false positives. The extent of detected pesticide compounds is limited to the

area near Pond 2.

Mirex. Photomirex. and Kepone

All three compounds were detected in groundwater samples from monitor wells installed

in the MKS aquifer (Table 4-29). Mirex was detected in 14 monitor wells and

concentrations ranged from 0.00259J ppb to 239.6J ppb. Photomirex was detected in six

wells at concentrations ranging from 0.005J,N ppb to 4.39J ppb. Kepone was detected in

two wells (D12 and RW-1) at maximum concentrations of 4.17J ppb and 9.96J ppb,

respectively. The extent of these compounds in the MKS is limited to the immediate

vicinity of Pond 2 (Plates 12 and 13).

Dioxin/Furan Compounds

Part of the groundwater investigation included the analysis of total tetra through octa

dioxins and furans, which also included select 2,3,7,8-substituted isomers. Tables 4-36

and 4-37 indicate the results of the dioxia/furan analyses during Round 1 and 2. Round 1

groundwater sampling results for the MKS monitoring well (T2) yielded detects for three

dioxin compounds (Total HpCDD's, 1,2,3,4,6,7,8-HpCDD, and OCDD) and all furan

compounds (except 1,2,3,7, 8-PCDF). Round 2 results for monitoring well T2 had

detects for TCDD, OCDD, TCDFs, PCDFs, HxCDFs, HpCDFs, and OCDF.
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Inorganics

One MKS sample (RNS-GW-T2) was analyzed during two rounds of sampling for CLP

inorganics, which include twenty-three metals and cyanide (Tables 4.34 and 4.35). During

Round 1, antimony and mercury were not detected above the detection limit. Eight

inorganics-- chromium, cobalt, copper, lead, nickel, silver, vanadium, and cyanide—were

qualified with a U or UJ. Results for five metals, aluminum, arsenic, beryllium, cadmium,

and thallium, were considered blank related. Barium, calcium, iron, magnesium,

manganese, potassium, sodium, and zinc were detected above the detection limit and were

considered acceptable data or were qualified with a J. During Round 2, nine inorganics

were not detected above the method detection limit: aluminum, antimony, copper, lead,

mercury, selenium, thallium, vanadium, and cyanide. All other metals were detected

above the method detection limit. Because no background data for inorganics at the site

are available, no meaningful comparison between the detections and background levels can

be made.

Field Parameters

Field parameter measurements were recorded at each well (Tables 4-22). pH values

ranged from 5.47 to 9.50 standard units. eH values ranged from -126.9 to 299.1 volts.

Specific conductance values ranged from 36 to 2,295 millimhos/cm. Temperatures ranged

from 3.2 to 15.1°C. Dissolved oxygen values ranged from 1.0 to 12.5 ppm.

4.4.9 Vanport Limestone/Putnam Hill Marine Shale Zone (LBA)

Groundwater flow in the Vanport Limestone (formerly termed the "Lower Bedrock

Aquifer" or "LBA") trends from the Site northeast toward the MFLBC. The Vanport

Limestone is believed to discharge into Sand 7. Nine wells are installed in the Vanport

Limestone and were sampled during Rounds 1 and 2. Table 4-30 (Vanport) summarizes

the analytical data.

TCL Volatile Compounds

Only two TCL volatile compounds (VOCs), tetrachloroethane and chloromethane, were

detected in the Vanport Limestone (Table 4-30). Tetrachloroethene was detected in

monitor well CLB and at a concentration of U ppb, and chloromethane was detected at

monitor well CLB and monitor well ILB at concentrations of 47J ppb and 18J ppb,

respectively.
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TCL Semivolatile Compounds

Nine TCL semivolatile compounds (SVOCs) were detected in the Vanport Limestone at

very low levels. Three of these compounds (diphenyl sulfone, butylbenzylphthalate, and

bis(2-ethylhexyl phthalate) were detected in more than two wells. The extent of the

SVOCs during Rounds 1 and 2 are indicated on Plates 10 and 11.

Pesticides/PCB Compounds

Four TCL pesticide compounds were detected in the Vanport Limestone at very low

concentrations less than 1 ppb. (Table 4-30). These four compounds were 4,4-DDT,

heptachlor, methoxychlor and dieldrin. The frequency of detection and extent of

pesticide/PCB compounds observed were so limited, as indicated on Table 4-30, a figure

illustrating pesticide/PCB extent was not prepared for this unit.

Mirex. Photomirex. and Kepone

Mirex was detected at low concentrations in unaltered samples in all but one (Well JLB)

of the Vanport Limestone wells. Kepone was not detected. Photomirex was detected at a

concentration of 0.005 JN ppb in sample point D13. The extent of these compounds is

presented in Plates 12 and 13.

Field Parameters

Field parameter measurements were recorded at each well (Table 4-22). pH values ranged

from 6.22 to 13.24 standard units. eH values ranged from -291 to 134.6 volts. Specific

conductance values ranged from 46 to 2,293 millimhos/cm. Temperatures ranged from

6.2 to 14.5°C. Dissolved oxygen values ranged from 1.3 to 7.9 ppm. The elevated pH

and specific conductance levels measured in water indicate that the screen has been

impacted by the grout installed in the annular space.

4.4.10 Clarion Coal Zone

There are two wells installed in the Clarion Coal Zone: D14 and FLB. There is no

gradient information available for this aquifer zone. Both wells were sampled during

Rounds 1 and 2. There are no contour maps prepared for the Clarion Coal Zone.
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TCL Volatile Compounds

No TCL volatile compounds were detected in the Clarion Coal Zone monitor well samples

(Table 4-31).

TCL Semivolatile Compounds

Two TCL semivolatile compounds (butylbenzylphthalate and bis(2-ethylhexyl)phthalate)

were detected at low concentrations ranging from a single detect of 3J ppb for

butylbenzylphthlate to 4J to 90J ppb for bis(2-ethylhexyl)phthalate in the Clarion Coal

Zone monitor well samples (Table 4-31).

Pesticides/PCB Compounds

Very low levels of TCL pesticides (0.0023J ppb to 0.015J ppb) were detected in the

Clarion Coal Zone monitor well samples. These were identified in Round 2 samples only.

No PCB compounds were present in either Round 1 or 2 samples. The analytical results

are presented in Table 4-31.

Mirex. Photomirex. and Kepone

Mirex was detected in one Round 1 sample (0.0593 ppb at FLBA) and one Round 2

sample (0.0176 ppb at D14) (Table 4-31). Photomirex and kepone were not detected in

any samples.

Field Parameters

Quadruplicate field parameter measurements were recorded at each well (Table 4-22). pH

values ranged from 6.6 to 8.55 standard units. eH values ranged from —82.7 to 207.3

volts. Specific conductance values ranged from 375 to 611 millimhos/cm. Temperatures

ranged from 2.7 to 13.7°C. Dissolved oxygen values ranged from 2.5 to 11.3 ppm.

4.4.11 Tionesta Sandstone

One well is installed in the Tionesta Sandstone (D16) and was sampled twice. There is no

gradient information from this zone. Due to the lack of monitor well data, no contour

maps were prepared.
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TCL Volatile Compounds

There were no TCL volatile compounds present in samples from D16 (Table 4-32).

TCL Semivolatile Compounds

Only one TCL semivolatile compound was detected in the Tionesta Sandstone. Bis(2-

ethylhexyl)phthalate was detected in D16 (at 4J ppb). The analytical results are presented

in Table 4-32.

Pesticides/PCB Compounds

No TCL pesticides or PCB compounds were detected in the Tionesta Sandstone

groundwater samples (Table 4-32).

Mirex. Photomirex. and Kepone

Mirex was detected in one of two unfiltered samples from the Tionesta Sandstone at a

level of 0.006J ppb. Photomirex and kepone were not detected.

Field Parameters

Field parameter measurements were recorded at D16 during both rounds of groundwater

sampling (Tables 4-22). pH values ranged from 7.15 to 8.25 standard units. eH values

ranged from 28.9 to 108 volts. Specific conductance values ranged from 91 to 165

millimhos/cm. Temperatures ranged from 9.2 to 11.8°C. Dissolved oxygen values ranged

from 1.6 to 2.3 ppm.

4.4.12 Production Well Groundwater Samples

Three water supply wells had been installed at the Nease Chemical Plant while it was in

operation to provide process water. These wells did not produce sufficient yields for the

plant process requirements. During the RI, a detailed production well closure program

was designed to investigate the potential for the abandoned production wells to act as

conduits for migration.

A packer sampling device was utilized to collect depth discrete groundwater samples from

permeable units identified during geophysical logging. The Agencies approved the depths

of the packer samples prior to sample collection. The final sampling program included the

collection of six samples from each of production wells P1 and P2 and two samples from



January 1996 4-44

well P3. The samples from the first and last sample location from wells PI and P2 were

submitted for TCL volatile, semivolatile, Pesticide/PCB, as well as mirex, photomirex, and

kepone analyses. The remaining samples from wells PI and P2 were submitted for volatile

compounds, diphenyl sulfone, mirex, photomirex, and kepone. Of the two samples

collected at well P2, the first sample was submitted for the full suite of analytes, and the

second sample was submitted for the reduced suite of analytes. The analytical results

(Table 4-33) from each production well are discussed below.

Production Well PI

Middle Kittaning Sandstone. The packer sample from this unit indicated the presence of

volatile and semivolatile compounds as well as mirex. Three volatile compounds

(trichloroethene, tetrachloroethene, and toluene) were detected at very low concentrations

of 6, 6, and 9 ppb, respectively. Diphenyl sulfone was detected at a concentration of 7J

ppb. Mirex was detected in an unfiltered sample at a concentration of 0.0178 ppb.

Vanport Limestone. The sample from the Vanport Limestone indicated the presence of

volatile and semivolatile compounds, as well as miiex. Three volatile compounds

(trichloroethene, tetrachloroethene, and toluene) were detected at very low concentrations

of 4J, 6, and 7 ppb, respectively. Diphenyl sulfone was detected at a concentration of 4J

ppb. Mirex was detected in an unfiltered sample at a concentration of 0.0228 ppb.

Clarion Coal Zone. The groundwater sample from this zone indicated the presence of

volatile and semivolatile compounds, as well as mirex in the unfiltered sample. Two

VOCs (trichloroethene and tetrachloroethene) were each detected at very low

concentrations (4J ppb). Diphenyl sulfone was detected at a concentration of 6J ppb.

Mirex was detected at a concentration of 0.041 ppb.

Tionesta Sandstone. The groundwater sample from this unit indicated the presence of

volatile and semivolatile compounds, as well as mirex. Three volatile compounds

(trichloroethene, tetrachloroethene, and toluene) were detected at very low concentrations

of 4J, 4J, and 16 ppb, respectively. Diphenyl sulfone was detected at a concentration of 6J

ppb. Mirex was detected in the unfiltered sample at a concentration of 0.120 ppb.

Middle Mercer Sandstone. The sample from this zone indicated the presence of volatile

and semivolatile compounds, as well as mirex. Three volatile compounds (trichloroethene,
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tetrachloroethene, and toluene) were detected at very low concentrations of 4J, 4J, and 25

ppb, respectively. Diphenyl sulfone was detected at a concentration of 6J ppb. Mirex was

detected in the unfiltered sample at a concentration of 0 0474 ppb.

Massillon Sandstone. The packer sample from this unit indicated the presence of volatile

and semivolatile compounds as well as mirex. Fourteen volatile compounds (Table 4-33)

were detected at very low concentrations. Diphenyl sulfone was detected at a

concentration of 6J ppb. Mirex was detected in the unfiltered sample at a concentration of

0.0208 ppb.

Production well PI has the potential to act as a conduit for vertical migration. Based on

the low concentration sample results, it appears that little migration has occurred. The

low concentrations present may be a sampling artifact due to the use of unfiltered samples

and the potential for some uphole sediment washout to have occurred.

Production Well P2

Middle Kittaning Sandstone. The packer sample from this unit indicated the presence of

volatile and semivolatile compounds, as well as kepone in the unfiltered sample. One

volatile compound (toluene) was detected at a concentration of 23 J ppb. Diphenyl sulfone

was detected at a concentration of 2J ppb. Kepone was detected at a concentration of

0.125Jppb.

Vanport Limestone. The sample from the Vanport Limestone indicated the presence of

one volatile compound and mirex in the unfiltered sample. Toluene was detected at a

concentration of 16 ppb. Mirex was detected at a concentration of 0.0456 ppb.

Clarion Coal Zone. The groundwater sample from this zone indicated the presence of

toluene, carbon disulfide, and mirex in the unfiltered sample. Toluene was detected at a

concentration of 34 ppb. Carbon disulfide was detected at 8 ppb. Mirex was detected at a

concentration of 0.0492 ppb.

Tionesta Sandstone. The groundwater sample from this unit indicated the presence of

toluene (19 ppb) and mirex (0.0266 ppb) in the unfiltered sample.
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Middle Mercer Sandstone. The sample from this zone indicated the presence of toluene

(21 ppb) and mirex (0.0160 ppb) in the unfiltered sample.

Massillon Sandstone. The packer sample only indicated the presence of mirex (0.0078J

ppb) in the unfiltered sample.

Production well P2 has the potential to act as a conduit for vertical migration. Based on

the low concentration sample results, it appears that little migration has occurred. The

low concentrations present may be a sampling artifact due to the use of unfiltered samples

and the potential for some uphole sediment washout to have occurred.

Production Well P3

Middle Kittaning Sandstone. The packer sample from this unit indicated the presence of

volatile and semivolatile compounds, as well as mirex. Ten volatile compounds were

detected at elevated concentration? (Table 4-33). Diphenyl sulfone and 1,2-

dichlorobenzene were detected at concentrations of 170J ppb and 450 ppb, respectively.

Mirex was detected at a concentration of 0.045J ppb in the unfiltered sample.

Vanport Limestone. The unfiltered sample from the Vanport Limestone indicated the

presence of volatile compounds as well as diphenyl sulfone, kepone, and mirex. Ten

volatile compounds were detected at elevated concentrations (Table 4-33). Diphenyl

sulfone was detected at a concentration of 74 ppb. Mirex was detected at a concentration

of 0.0416 ppb. Kepone was detected at * concentration of 0.202J ppb.

Production well P3 has limited potential to act as a conduit for vertical mi grail on as it is

only 100 feet deep. Based on the low concentration sample results, it appears that little

migration has occurred. The concentrations present may be a sampling artifact due to the

potential for some uphole sediment washout to have occurred and the use of unfiltered

samples.

4.4.13 Inorganic and Dioxin/Furan Samples

Four wells were sampled for inorganic (metals and cyanide) and dioxin/furan compounds.

These wells were selected with agency approval based upon historical analytical data. The

four wells sampled were S6, SI2, SI8, and T2.
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Inorganic Compounds

Tables 4-34 and 4-35 present the analytical data for the four wells that were sampled.

Twenty-three metals and cyanide were analyzed. Selenium, silver, and thallium were the

only inorganics that were not detected in Round 1. During Round 2, selenium was the

only inorganic that was not detected.

The results suggest that select inorganics may be present in groundwater at levels above

those expected to be present in background. However, due to the absence of any Site

specific inorganics background information, no conclusions can be drawn as to the relative

presence of inorganics at the Site above background levels

Dioxin/Furan Compounds

A total of 25 dioxin/furan compounds were analyzed as part of the groundwate/

investigation. Tables 4-37 and 4-38 indicate the results of the dioxin/furan analyses during

Rounds 1 and 2. Twenty different dioxin/furan compounds were detected during Round

1. Fifteen dioxin/furan compounds were detected during Round 2.

Detailed discussions on inorganics and dioxin/furan results can be found in the appropriate

hydrogeological subsections SAND 1 (Section 4.4.1), SAND 2 (Section 4.4.2), and MKS

(Section 4.4.8).

4.4.14 Residential Well Sampling

Four residential wells, one commercial well, and the County Club Well were selected to be

sampled as part of the groundwater investigation. The residential wells were selected

based on the interpreted gradient of the MKS aquifer and their proximity to the Site. Four

of the residential wells draw water from the MKS aquifer (located at 1288, 1202, and

1222 Benton Road, and 1909 Allen Road.) The aquifer source of groundwater for the

other two wells is not determinable based on the well log information available.

The residential wells were sampled for TCL volatile, semivolatile, and pesticide/PCB

compounds as well as mirex, photomirex, and kepone. The analytical results are presented

in Table 4-38. Four of the well samples (1202 Benton Road, 1222 Benton Road, 1909

Allen Road and the Country Club) failed to detect any of these. The 1202 Benton Road
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residence water sample did contain 130J ppb of bis(2-ethylhexyl)phthalate. However, the

sample collected at this residence was collected from a garden hose connected to the

house. The hose is believed to be the most likely source of the phthalate.

Two wells indicated the presence of constituents of concern. The residential well at 1288

Benton Road indicates 1,2-dichIorobenzene (1.2J ppb) and diphenyl sulfone (1.4J ppb)

were present at very low, estimated concentrations detected below the quantitation limit.

The commercial well at 1456 Allen Road, which is the Dunlap Disposal well located

across Allen Road from Crane-Deming, indicated 1,2-dichloroethene (3800 ppb), cis-1,3-

dichloropropene (210 ppb), phenol (1.2J ppb), 1,2-dichlorobenzene (270J ppb), and

diphenyl sulfone (340J ppb). This well is primarily screened within the MKS aquifer.

Based upon an inquiry made by RNC in June 1993, the current occupant of the property

has stated that this commercial well is currently not used.

The following section groups the results in the following order: volatiles, semivolatiles,

pesticides, and mirex.

TCL Volatiles

Plates 8 and 9 illustrate the lateral extent of TCL VOCs observed in groundwater at the

Site. Higher levels of VOCs were identified in groundwater from Sands 1 and 2 and the

MKS. These levels extend from the Nease Chemical property source areas downgradient

to where the aquifer units terminate.

In a much more limited presence, higher levels of VOCs were identified in groundwater

samples from Sands 4 and 5 in the immediate vicinity of their upgradient contact points

with the MSA (well S17 area for Sand 4 and well S19 area for Sand 5). Sands 3, 6, and 7

contain very low levels of VOCs.

VOCs were not identified in RI monitor well samples collected from the Vanport

Limestone, and this aquifer area appears to be relatively devoid of VOC presence, based

upon the RI data. Relatively minor levels of VOCs were identified in the Vanport

Limestone in the immediate area of the former facility production wells.
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TCL Semivolatile Compounds

Plates 10 and 11 illustrate the lateral extent of TCL (SVOCs) present in the water-bearing

units. SVOCs are present in Sands 1, 2, 4, and 5, as well as in the MKS. The SVOCs

follow the same migration pathways as the VOCs, and the extent of SVOCs in

groundwater roughly mirrors the extent of VOCs. The extent of SVOCs present is,

however, not as common as the VOCs.

Pesticide Compounds

The extent of TCL pesticide compounds observed in Site aquifers is limited to areas

directly adjacent to source areas. Pesticide compounds were detected downgradient of

Ponds 1 and 2 and Exclusion Area A in Sands 1 and 2 and the MKS. The identified

presence of these pesticides may represent false positives associated with difficulties

encountered by the laboratory in performing the analyses (see Section 4.7 Data

Limitations).

Mirex

Plates 12 and 13 illustrate the lateral extent of mirex observed in groundwater at the Site.

Mirex was detected in unfiltered samples in every water-bearing zone at the Site.

However, samples from only three units (Sand 1, Sand 2, and the MKS) exhibited

concentrations above 1 ppb. This is to be expected, due to the extremely low solubility of

the compound.

The lateral extent of mirex presence in Sands 1 and 2 and the MKS is limited to the

immediate vicinity of the Pond 2 and Exclusion Area A source areas.

4.5 Sampling Results - Air

4.5.1 Site Reconnaissance

The ambient air at the six sampling locations (see Figure 2-2) was sampled utilizing a

Century OVA and HNu Model Pl-101 Photoionizer. Results at Station 1, 2, 3, and 5

were all less than 3 ppm. This is considered background since it includes the off-Site

location, Station 1. Stations 4 and 6 exhibited VOC levels from 5 ppm (Station 4) to 8

ppm (Station 6). It is postulated that this may have been due to methane emanating from

the Site, especially at Station 6, where some decayed vegetation was observed as the

readings were recorded on the OVA with no readings registering on the HNu.
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The sites adjacent to the Conrail Railroad tracks were monitored periodically when a train

passed. The emissions from the trains apparently did not produce any measurable

increases in VOC levels.

4.5.2 Meteorological Data

Meteorological data for the sampling period were obtained from the Cleveland, Ohio,

National Weather Bureau Service. These data are contained in Appendix K - Air. A

tabulation containing all of the codes describing these data is also presented.

4.5.3 Volatile Organic Compounds Results from Tenax Trap Sampling

Tenax sampling was initially conducted during the middle of September 1990. Additional

sampling was conducted later in September because sufficient tubes were not supplied by

the laboratory to complete the sampling when it was first initiated in mid-September.

Additional sampling was also conducted near the end of October to resample those

stations where Tenax tubes collected in September were broken either in transit or during

analysis.

The results of the Tenax sampling for volatile compounds are contained in Appendix K

expressed in units of Total nanograms (Total-ng). The values which follow in the text are

expressed volumetricaly in nanograms per cubic meter (ng/m3). Appendix K also denotes

the sample number, sample location, and date of sampling. Carbon tetrachloride was

detected in Sample RNS-AO-02-3404 at Station 2 at an approximate concentration of 16.7

nanograms per cubic meters (ng/nv* ). This concentration is only approximate due to

limitations identified during the data validation. This level is extremely low when

compared to the OSHA 8-hour time weighted average (TWA), which is the concentration

to which a healthy employee may be exposed for an 8-hour/day, 40 hour/week, over a

working lifetime. For carbon tetrachloride, the current (1994) OSHA TWA is 63.9

mg/m^ (L. Ligon, OSHA, personal communication, September 28, 1994), which is

approximately one million times higher than the measured concentration. The OSHA 8-

hour TWA cannot be strictly compared to the measured values, since safety factors for

constant lifetime exposures to sensitive members of the population must be considered;

shorter exposures, such as might be encountered on-Site, could be at much higher levels.
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Chlorobenzene was found at a level of 10.5 ng/m3 at Station 2 in Sample RNS-AO-02-

3433. Sample RNS-AO-04-3412 from Station 4 contained carbon tetrachloride,

trichloroethene, ethylbenzene, and total-xylenes at levels of 156 ng/m3, 12.3 ng/m3, 7.1

ng/m3, and 24.7 ng/m3, respectively. Reference to the OSHA standards in the table

indicates that these levels in the ambient air are well below the OSHA standards.

Sample RNS-AO-05-3411 from Station 5 indicated the presence of carbon tetrachloride

and total-xylenes at approximate levels of 15.6 ng/m3 and 11.4 ng/m3, respectively.

Sample RNS-AO-05-3409, which is a replicate sample at Station 5, also contained carbon

tetrachloride at approximate air levels of 14.4 ng/m3. Sample RNS-AO-05-3406 at

Station 2 was found to contain total-xylenes at approximately 7.5 ng/m3. This sample

also contained carbon tetrachloride at an approximate concentration of 15.6 ng/m3.

Sample RNS-AO-Q2-3441 at Station 2 contained carbon tetrachloride and chlorobenzene

at levels of 14.3 ng/m3 and 15.6 ng/m3, respectively. Carbon tetrachloride was detected

in Sample RNS-AO-03-1-026 at Station 3 at an approximate level of 14.1 ng/m3. This

sample is a duplicate of RNS-AO-03-1-024 in which carbon tetrachloride was not

detected.

Station 6 was sampled on two occasions, September 29, 1990, and October 27, 1990.

Sample RNS-AO-06-3415 (9/29/90) was found to contain carbon tetrachloride,

trichloroethene, ethylbenzene, total-xylenes, and styrene at reported levels of 15.2 ng/m3,

14.3 ng/m3, 14.3 ng/m3, 57.1 ng/m3, and 8.8 ng/m3, respectively. Sample RNS-AO-06-

3419, which is a duplicate of the previous sample, contained carbon tetrachloride,

trichloroethene, chlorobenzene, ethylbenzene, and total xylenes at reported levels of 15.2

ng/m3, 15.2 ng/m3, 8.6 ng/m3, 14.3 ng/m3, and 57.1 ng/m3. Sample RNS-AO-06-3443

(10/27/90) and its duplicate (Sample RNS-AO-06-3431) both contained chloroform and

total-xylenes at levels of 15.6 ng/m3 and 19.5 ng/m3 in each sample, respectively. These

levels are very low when compared to the OSHA TWAs for these compounds.

Appendix K presents the tentatively identified compounds from the Tenax sampling.

There are several tentatively identified compounds and groups of compounds (C9

hydrocarbon, for example). Many of the concentrations are indicated as approximate due

to limitations identified in the data validation. The vast majority of the tentatively

identified compounds are denoted as unreliable results and may, or may not, be present in
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the sample. Since these compounds are only tentatively identified, represent only

approximate results, and may, or may not, be present in the sample, these results are not

discussed in detail. Reference to the table indicates a few concentrations in excess of

1,000 ng/m3 (1 ug/m •*), which is still a relatively low concentration.

4.5.4 Highly Volatile Organic Compounds Results from CMS Sampling

Appendix K presents the results of the Carbon Molecular Sieve (CMS) sampling for highly

volatile organic compounds. Many of the results presented in this table should be

considered invalid since the compounds were detected in blanks at similar levels. Sample

RNS-AO-02-3516 at Station 2 identified methylene chloride at 117.9 ng/m3 as such a

result. 1,1,1-Trichloroethane was identified in this sample at approximately 74.4 ng/m3.

The methylene chloride may be a laboratory artifact since it was identified in the inside

tube for this sample at a level of approximately 120.5 ng/m3 and in RNS AO-02-3541,

which was a field blank. Methylene chloride was also detected in Sample RNS-AO-05-

3517, which was a trip blank. Sample RNS-AO-02-3533 and its duplicate (RNS-AO-02-

3540) were found to contain 1,1,1-trichloroethane at approximate levels of 46.6 ng/m3

and 28.9 ng/m3, respectively. Sample RNS-AO-06-3543 from Station 6 contained this

compound at a concentration of 28.9 ng/m3.

Appendix K presents the results of the tentatively identified CMS sampling results.

Numerous classes of compounds, such as oxygenated hydrocarbons, are identified, as well

as several individual compounds. Severa' of these classes of compounds or individual

compounds are found in field blanks. All results for compounds or classes of compounds

identified in these samples were either approximate, unreliable, or should be considered as

not detected. The concentrations denoted are all very low. Therefore, no further

discussion of these results is provided.

4.5.5 Semivolatile Organic Compounds Results from XAD-2 Sampling

Appendix K presents the results of the semivolatile organic compound sampling using

XAD-2 adsorption tubes. Bis-(2-ethylhexyl)phthalate and n-Nitrosodiphenylamine were

the only two compounds detected during this analysis. Certain of the phthalate results are

in question since this compound was detected in both trip and field blanks. Phthalates are

commonly found in samples as a result of laboratory contamination.
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Sample RNS-AO-01-3-022 from Station 1 and RNS-AO-03-3-004 from Station 3

contained phthalates at 4,100 ng/m3 and 5,100 ng/m3, respectively. The quality assurance

samples indicated that phthalates should not be considered in the second sample since it

was detected in a blank at a similar level. Both bis-(2-ethylhexyl) phthalate and n-

Nitrosodiphenylamine were detected in the inside tube sample from Station 3 (RNS-AO-

03-3-003). Bis-(2-ethylhexyl) phthalate, which was found at 2,500 ng/m3, should be

considered not detected since it was found in a blank at a similar level. n-

Nitrosodiphenylamine was detected at an approximate level of 2,200 ng/m3. Bis-(2-

ethylhexyl)phthalate was found in several other samples, but the results of the data

validation indicated that it should be considered as not detected. There were no

tentatively identified compounds identified as a result of the XAD-2 analyses.

4.5.6 Results of Ambient Air PUF Pesticides Sampling

Appendix K presents the results of the ambient air PUF pesticide sampling at the RNC

Site during September 1990. Photomirex was identified in samples from all six stations.

The concentrations ranged from 0.87 ng/m3 to 5.63 ng/m3, with an arithmetic average

concentration of 3.00 ng/m3. For comparison purposes, the maximum concentration

measured, 5.63 ng/m3, corresponds to 2.64 x 10*4

Mirex was also detected at every sampling station. The concentrations ranged from 4.88

ng/m3 to 46.99 ng/m3, with an arithmetic average of 21.44 ng/m3. For comparison

purposes, the maximum measured concencration of 46.99 ng/m3 corresponds to 2.07 x

10'3 ppb. The levels of photomirex and mirex identified are only approximate due to

limitations identified during the data validation.

Delta-BHC was tentatively identified at 1.41 ng/m3 in the sample from Station 4. Alpha-

BHC was tentatively identified in the sample and sample duplicate from Station 3 at levels

of 1.72 ng/m3 and 1.66 ng/m3, respectively, and from the sample and sample duplicate at

Station 6 at 2. 14 ng/m3 and 2.35 ng/m3, respectively. Heptachlor epoxide was tentatively

identified at Station 3 at a level of 0.81 ng/m3. The data validation indicated that the

results of delta-BHC, alpha-BHC, and heptachlor epoxide were unreliable and may, or

may not have been present.
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4.5.7 Results or Ambient Air Particulate Sampling

Appendix K presents the results of the high volume paniculate sampling conducted. All

reported concentrations of total suspended paniculate were very low. For comparison

purposes, the 24-hour primary and secondary standards are 260 ug/m^ and 150 ug/m3,

respectively. The maximum and minimum values measured as part of this sampling were

46.4 ug/nv* and 18.5 ug/nv*, respectively. The 185 ug/m3 of paniculate in air was

measured 24 hours after a weather front passed through the area. The average arithmetic

concentration measured at the station was 38.45 ug/m-T The only station for which a

paniculate concentration is not available is Station 5. This station was initially sampled

for particulates, but the high volume sampler suffered a power outage. The station was

not resampled since the work plan did not specify that all stations would be sampled. The

other five stations were sampled with Station 6 being sampled in duplicate.

The paniculate concentrations measured at these stations during the sampling in

September 1990 did not indicate any exceedances of the secondary National Ambient Air

Quality Standard (NAAQS) for particulates during this period. No significant paniculate

producing sources were denoted in the area.

4.5.8 Laboratory Data and Quality Assurance/Quality Control Validation

Appendix K presents the original Enseco laboratory data. These data have undergone

data validation, the results of which are as noted in this appendix and were reported to

USEPA and OEPA, separately.

4.6 Sampling Results - MFLBC

As is described in detail in Section 2.7 of this document, an extensive sampling program

was conducted along the MFLBC and several of its associated tributaries. The Phase I

MFLBC sampling program included the collection of surface water, sediment, overbank

deposits, and fish tissue samples from up to 54 stations along the MFLBC and several of

its tributaries, including Stone Mill Run, East Branch Cherry Valley Creek, West Fork

Little Beaver Creek (WFLBC), and North Fork of Little Beaver Creek (NFLBC) (Figure

4-3). MFLBC sampling locations were distributed along the entire length of the creek,

beginning upstream of the Site and extending downstream to within four river miles of the
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stream mouth near East Liverpool, Ohio. Water, sediment, and fish tissue samples were

also collected from Slanker Pond, located approximately 2,000 feet northeast of the Site.

The analytical results derived from this program were submitted to the Agencies in the

form of a technical memorandum on January 4, 1991. This document provided an

overview of types of samples collected, sampling dates, variations from the Approved

Work Plan, data tables for the results of all analyses, and maps depicting the results of

mirex/photomirex/kepone in surface water, sediment, and fish tissue samples.

In the subsequent April 5, 1991, Partial RI Report submittal, it was recommended that

further investigation (MFLBC Phase II sampling) be performed on two aspects of the

MFLBC system:

1. Characterization of mirex distribution in MFLBC sediments in two reaches
of the creek above Lisbon Dam (RI Stations 5 to 15 and 19 to 30).

2. Characterization of the overbank deposit extent, land usage, and mirex
distribution adjacent to the above two reaches of creek.

In the case of both of these recommended areas of investigation, ERM recommended the

following phased approach for MFLBC Phase II sampling:

Phase 1 - Field Mapping

Phase 2 - Sampling Plan Preparation

Phase 3 - Sampling Plan Implementation

Phases 1 and 2 have been completed and the field work portion of Phase 3 is complete.

Midwest Research Institute (MRI) has completed the analytical task of Phase 3, following

which the analytical data has been validated. The validated data has been analyzed

statistically with the following goals in mind:

1. To evaluate if there are relationships between Site physical parameters and
mirex concentrations.

2. To define relative mirex extent in the sampled areas.

3. To evaluate if the MFLBC data base is sufficient to address remedial
design questions or objectives.
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As per discussions between RNC and the Agencies, MFLBC Phase II sampling is reported

in Volume 5, Appendix N (Additional Remedial Investigation Report of MFLBC) of the

RI Report. The remainder of this Section 4.6 (MFLBC Phase I sampling) consists of a

revised version of Section 4.6 of the April 5, 1991, Partial RI Report submittal, which has

been updated to address the Agencies comments regarding that submittal.

4.6.1 Surface Water

Unfiltered surface water samples were collected, and field water quality parameters and

stream flow rates were measured in the MFLBC and Slanker Pond during the period of

April 17-23, 1990. Field water quality parameters including water temperature, dissolved

oxygen, specific conductance, and pH were recorded at each station during the collection

of the surface water samples. The results of the field water quality parameters are

presented in Table 4-39. Water temperature in the MFLBC ranged from 7.4°C (45.3°F)

at Station 35 to 17.0°C (62.6°F) at Station 6C. Dissolved oxygen was highest (16.2

mg/1) at stations 20 and 30 and lowest (8.2 mg/1) at Station 6C (Slanker Pond). The

specific conductance ranged from 690 umhos/cm (Station 8) to 140 umhos/cm (Station

6C) and the pH of the MFLBC ranged from 76 to 9.0.

A total of 25 surface water samples (not including the Feeder Creek Drainage System

Samples) were collected at 22 sampling program stations. Of these, three duplicate

samples, SW-61, SW-60, and SW-62, were collected from MFLBC sampling program

stations 6C, 40, and 1, respectively. Five samples, SW-1 (upstream in MFLBC), SW-29

Stone Mill Run, SW-30 (E. Branch Cherry Valley Creek), SW-47 (WFLBC), and SW-50

(NFLBC), were also background samples (see Figure 4-3 and Plate 2). Additional field

QA/QC samples, including three trip blanks, six field blanks, two matrix spike samples,

and two matrix spike duplicate samples were collected as part of the surface water

investigation.

All samples were analyzed for Target Compound List (TCL) semivolatile organic

compounds plus diphenyl sulfone (DPS), mirex, kepone, and photomirex. In addition,

samples from eight of the upstream stations were also analyzed for TCL volatile organic

compounds.
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The laboratory analytical results of the surface water analyses are presented in Appendix

K. Table 4-40 presents a summary of the detected or estimated compounds at each

station.

Only three compounds (chloromethane, bis(2-ethylhexyl)phthalate and DPS were

identified in surface water. However, these detections were at estimated levels below the

detection limits (3J, 6J, and 2J parts per billion, respectively), and chloromethane and DPS

were found at only one station. Chloromethane was detected at 3J ppb at Station 4, which

is located upstream of the Feeder Creek-MFLBC confluence. DPS was detected at 2J ppb

at Station 7, which is located downstream of the Allen Road bridge over the MFLBC.

Bis(2-ethylhexyl)phthalate was detected in six of the eight sample locations. These

detections were either at or below the detection limit of 6 ppb.

4.6.2 Sediments

Sediment samples were collected from 54 stations (not including the Feeder Creek

Drainage System Stations) located within the North, West, and Middle Forks of Little

Beaver Creek, Slanker Pond, Feeder Pond, Stone Mill Run, and East Branch Cherry

Valley Creek (see Plate 2). Duplicate samples (SD-65, SD-70, SD-69, SD-64, SD-66,

and SD-63) were collected at six locations (stations SD-01, SD-12, SD-17, SD-39, SD-

43, and SD-49, respectively). Additional field quality control samples collected included:

o Three matrix spikes (MS).

o Three matrix spike duplicates (MSD).

o Four field blanks.

o Two trip blanks.

As with the surface water samples, five sediment sample locations (Stations SD-01, SD-

29, SD-30, SD-47, and SD-50) were designated as background stations. Generally,

sediment sample analyses included TCL organic compounds, diphenyl sulfone, mirex,

photomirex, and kepone. However, for many of the MFLBC sediment samples, analyses

were not conducted for VOC and SVOC compounds because of the samples location

being significantly downstream from the Site and/or downstream of Lisbon Dam. The

travel time associated with these distances would be of such duration that the persistence
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and concentrations of Site related VOC and SVOC compounds would have decreased

naturally.

The laboratory analytical results of the sediment analyses are presented in Appendix K. A

discussion of the analytical results of the sediment samples is presented in the following

sections.

4.6.2.1 TCL Volatile Organics

Table 4-41 summarizes the results of the sediment sample TCL volatile organic (VOCs)

analyses. Nine of the VOCs were identified in the sediment samples collected. Two of the

five detected VOCs (acetone and toluene) are interpreted as being associated with

source(s) other than the Site. The MFLBC flows past other industrialized areas on

Pennsylvania Avenue that might contribute VOCs. Acetone was detected at similar

concentrations in samples collected upstream and downstream of the Site, and is a

common lab compound. Toluene was only detected in samples from the upstream

(background) location. Therefore, these two compounds are interpreted to be derived

from an unknown and unrelated source upstream from the Site.

The other three detected VOCs were each found at very low levels in one sediment

sample. Two of these (1,2-dichloroethane and 1,2-dichloropropane) were found at

Station 5, and the third (2-butanone) was found at Station 6-C).

4.6.2.2 TCL Semivolatile Organics

TCL semivolatile organic compounds (SVOCs) were identified in sediment samples

collected from locations upstream and Downstream from the Site. Table 4-42 summarizes

the results of the SVOC analyses, and Table 4-43 provides the detection frequency and

range of concentrations found in the sediment samples. Twenty-four SVOCs were

detected in the MFLBC sediment samples collected.

Upon examination of the observed distribution of these compounds by station (Table 4-

42), it appears that many of these are probably derived from non-Site-related sources.

Some, with the exception of di-n-butylphthalate and benzoic acid, were detected in

sediment samples from stations located upstream from the Site, and/or in downstream

background samples taken from various tributaries to the MFLBC. Additionally, there is
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clear evidence that non-Site related sources of SVOCs are present downstream of the Site

in background locations. SVOCs were found in background sediment samples collected

from downstream tributaries to the MFLBC (e.g., Stone Mill Run-Station 29, East Fork

Cherry Valley Run-Station 30, West Fork Little Beaver Creek-Station 47, and North Fork

Little Beaver Creek-Station 50). Based upon the sediment SVOC data from Stations 37

and 40, there appears to be increased SVOCs in sediments between those locations, thus

indicating a possible source area in that vicinity.

The highest reported concentrations of 11 SVOCs were reported in sediment sample SD-

40, which was collected below the Lisbon Dam. Also, that sample had the greatest

number of semivolatiles (17) present.

4.6.2.3 Mirex, Photomirei, and Kepone

A total of 61 sediment samples, including 6 duplicate samples, were collected from 54

stations (not including the Feeder Creek Drainage System Stations) and analyzed for

mirex, photomirex, and kepone (Plate 2). Kepone was not detected in any sediment

samples. Table 4-44 provides a summary of the mirex and photomirex results. Figure 4-4

and Plate 14 illustrate the sediment analytical results.

Mirex was detected in 42 (including 2 duplicate samples) off-Site sediment samples;

photomirex was detected in seven sediment samples. None of the photomirex

concentrations (all quantitatively estimated) was detected above its respective analytical

reporting limit. Concentrations of mirex in sediment samples from stations upstream of the

Lisbon Dam ranged from not-detected (in 7 samples) to an estimated 2.820J ug/kg (ppb)

(Station 12 duplicate). The highest consecutive concentrations of mirex were found

downstream of the Nease Chemical Site in a stretch of the MFLBC between Station 05

(Allen Road Bridge) and Station 15 (the Route 62 Bridge). In this stream section, mirex

concentrations ranged from 21.5 to an estimated 2,820J ug/kg. It should be noted that the

2,820 ug/kg mirex concentration was detected in a duplicate sample (SD-70) from Station

12 and that the mirex concentration in its paired sediment sample (SD-12) was nearly

seven times lower. The sample and duplicate from Station 12 were collected by placing

stream sediment into a stainless steel bowl, homogenizing the sediment, and transferring

the sample into the appropriate jars. The two samples were collected at the same time

from this single composite sample.
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It is common that variations are seen in sediment samples. The homogenization process

may not completely mix the sediment and there may be portions of the sediment sample

that contain varying concentrations. Sediment samples and duplicates cannot be split into

perfect replicate samples due to natural variations in soil composition. This may explain

the variance in results between SD-12 and SD-70

Concentrations of photomirex in sediments upstream of the Lisbon Dam ranged from not-

detected (in 39 samples) to an estimated value of 7.38J ug/kg (Table 4-44).

Downstream of the Lisbon Dam, reported mirex results in sediments ranged from not-

detected (in 11 samples) to an estimated value of 10 9J ug/kg. Mirex was detected in the

MFLBC in three sediment samples downstream of the Lisbon Dam, including one as far

downstream as Station 45, which is near the Bear Hollow Road Bridge, downstream of

the Beaver Creek State Park. Photomirex was not detected in sediments downstream of

the Lisbon Dam.

Concentrations of mirex in sediment samples collected from Feeder and Slanker Ponds

ranged from 21.5 ug/kg (Slanker Pond inlet) to 124 ug/kg (near Slanker Pond beach). No

photomirex was detected in any of the Slanker Pond sediment samples.

4.6.3 Overbank Deposit Sampling

Overbank deposit samples were collected at seven stations along the MFLBC. Four

samples at each station were collected along the valley in a line perpendicular to the

MFLBC. Three duplicate samples, SS-67, SS-68, and SS-71, were collected from

locations SS-43-01, SS-19A-02, and SS-10-01, respectively. Field QA/QC samples,

including two field blanks, two matrix spike samples, and two matrix spike duplicate

samples, were also collected as part of the overbank deposits investigation.

All overbank deposit samples were analyzed for DPS, mirex, photomirex, kepone, and

methoxychlor. The analytical results of the overbank deposit analyses are presented in

Appendix K. Table 4-45 presents a summary of the detected compounds for each sample.

DPS, kepone, and methoxychlor were not detected in any of the overbank deposit

samples. The results of the mirex and photomirex analyses are discussed below.
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Both mirex and photomirex were detected in the four overbank deposit surface soil

samples from Station 10. Station 10 is located north of Route 165. Mirex concentrations

at Station 10 ranged from an estimated 321J ug/kg to 3040 ug/kg. Estimated photomirex

concentrations ranged from 4J ug/kg to 29.8J ug/kg. The highest chemical concentrations

at Station 10 were found in overbank deposits closest to the stream.

Station 12 is located north of Middletown Road. Mirex concentrations in Station 12

overbank deposits ranged from 153 ug/kg to 4540 ug/kg. Photomirex was qualitatively

estimated from 3.99J ug/kg to 132J ug/kg. The highest concentrations of mirex and

photomirex were in overbank deposits closest to the stream bank.

Station 17 is located north of Route 165 east of Salem. Mirex concentrations ranged from

16.4J ug/kg to 1570 ug/kg. Photomirex was detected in one of the four samples at an

estimated concentration of 22.3 J ug/kg. The highest levels of mirex and the only detected

level of photomirex at this station were found in samples collected closest to the stream.

Station 27 is located west of Lisbon Road. Mirex concentrations in overbank deposits

ranged from 32.6 to 715 ug/kg. Photomirex concentrations ranged from non-detect (in 2

samples) to 20.8J ug/kg. Similar to conditions at Stations 12 and 17, the highest levels of

mirex and photomirex were found in samples collected closest to the stream.

Stations 19A and 19B are located due west and east (respectively) of MFLBC Station 19

(Figure 4-1). Station 43 was located 0.3 river miles downstream of Elkton West Point

Bridge. At these stations mirex was only detected in 4 of the 12 samples. Photomirex

was not detected in any of the samples. Mirex was qualitatively identified in samples SS-

19A-04 (25.4J ug/kg) and SS-43-03 (10. U ug/kg) and detected in samples SS-19B-01 (52

ug/kg) and SS-19B-02 (23.9 ug/kg). Sample SS-19A-04 was collected approximately 100

feet west of the MFLBC. All of the above samples in which mirex was found were

collected from locations nearest the MFLBC.



January 1996 4-62

4.6.4 Fish Sampling

Fish sampling was conducted during May 10-20, 1990. Two fish samples, an upper

trophic level (UT) sample and a lower trophic level (LT) sample were collected (if

present) at each of the 28 designated sampling stations. Six duplicate samples (64-UT, 63-

LT, 62-UT, 62-LT, 60-UT, and 60-LT) were collected from Stations 6C-UT, 7-LT, 37-

UT, 37-LT, 35-UT, and 35-LT, respectively. Additional samples, not originally proposed,

were collected from Stations 7, 39, and 48. These special samples were filleted with the

skins off and are designated by an "F" after the station number (i.e., 7F-LT). Due to the

lack of upper trophic level fish at Stations 1, 5, 7, 9, 13, 18, 20, 22, 23 and 29, upper

trophic level fish samples could not be submitted to the lab. At five of these stations (9,

13, 18, 20, and 23), additional lower trophic level fish were filleted and submitted to the

lab as a surrogate for upper trophic level samples. Including all of the above samples, a

total of 57 fish tissue samples were submitted to the laboratory for chemical analysis.

(Table 2-20 presents the stations sampled and the types of compounds that were analyzed

at each.)

The laboratory analytical results of the fish tissue analyses are presented in Appendix K.

A discussion of these results is presented in the following sections.

4.6.4.1 TCL Volatile Organic Compounds

Fish samples from five stations (1,5, 6C, 7, and 8) closest to the Site were collected and

analyzed for TCL volatile organic compounds (VOCs). From these stations, a total of

nine samples were submitted to the laboratory; of these, six samples were of lower trophic

fish and three were of upper trophic fish.

Table 4-46 summarizes the results of the VOC analysis and Table 4-47 presents the

frequency of detections and range of concentrations found in the upper trophic and lower

trophic samples. Ten VOCs were either detected or quantitatively estimated in the seven

of the nine samples collected. Only acetone and methylene chloride were detected at

levels significantly higher than the method detection limit. These are common laboratory

constituents and may or may not have actually been present in the samples.
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Overall, Station 8 upper trophic sample 8-UT exhibited the highest VOC concentrations.

Regarding the lower trophic samples, Station 6 and Station 7 lower trophic samples 6C-

LT and 7-LT exhibited the highest VOC concentrations.

4.6.4.2 TCL Semivolatile Organic Compounds

A total of 62 fish tissue samples from 28 stations were collected and analyzed for

semivolatile organic compounds (SVOCs). Table 4-48 summarizes the results of these

analyses, and Table 4-49 presents the frequency of detections and range of concentrations

for both the upper trophic and lower trophic samples.

Up to seven SVOCs were either detected or quantitatively estimated in 18 of the 62

samples analyzed. By far, the most frequently detected compound in both upper and

lower trophic samples was n-Nitrosodiphenylamine.

With the exception of n-Nitrosodiphenylamine, each of the detected SVOCs were found in

no more than 3 of the 57 samples analyzed. Because there were too few detections on

which to base an adequate analysis of spatial trends, no trends in detection or

concentrations can be identified for the SVOCs detected in the samples.

4.6.4.3 Pesticides and PCBs

PCBs are not Site-related compounds. PCBs have not been detected in any samples

collected on-Site, and were not detected at any of the MFLBC stations close to the Site.

However, at the request of the Agencies and as specified in the Approved Work Plan,

TCL pesticides and PCB analyses were planned for a total of 62 fish tissue samples

collected from 28 stations (including five "skin-off' fillet samples not specified in the

Work Plan). Due to laboratory problems, samples 1-LT, 6C-UT, 8-UT, 29-LT, and 64-

UT were unable to be analyzed. Therefore, a total of 57 samples (26 upper trophic and 31

lower trophic samples) were analyzed for pesticides and PCBs.

Table 4-50 summarizes the results of the pesticide and PCB analyses and Table 4-51

presents the frequency of detections and ranges of concentrations for both the upper

trophic and lower trophic samples. Methoxyclor was not detected in any fish sample.

Eight pesticide compounds were detected in 13 of the 57 samples analyzed. The highest

concentrations and the greatest number of pesticides (5 compounds) detected in one
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sample were from the lower trophic sample 8-LT. Only two pesticide compounds (aldrin

and endosulfan I) were detected in sample 7-LT which is located upstream (closer to the

Site) of sample 8-LT. AJdrin was only detected in sample 7-LT at a concentration just

above the detection limit (8.2J ug/kg) and endosulfan I was detected at less than half the

concentration of the 8-LT sample. This suggests that the source of these non-Site-related

pesticides may be located between Stations 7 and 8.

The most frequently detected pesticide compound in both upper and lower trophic

samples was 4, 4-DDE. It was found in 3 of 26 upper trophic samples and 7 of 31 lower

trophic samples. The highest concentrations of 4, 4-DDE were found in the lower trophic

sample 8-LT at 39J ug/kg and in the upper trophic sample 30-UT at 8 9J ug/kg. Sample

30-UT was collected from the East Branch Cherry Valley Creek, and is considered a

background sample compared to the samples collected from the MFLBC.

Two PCB compounds (Aroclor 1254 and Aroclor 1260) were detected in 18 of the 52

samples collected. The highest concentrations of Aroclor 1254 were found in the lower

trophic sample 40-LT at 1,100 ug/kg and in the upper trophic sample 62-UT (duplicate of

37-UT) at 310 ug/kg. The highest concentration of Aroclor 1260 was found in sample

50-LT on the North Fork of LBC at a concentration of 340 J ug/kg.

In summary, although pesticides were detected in a number of fish samples, none of the

samples contained methoxychlor, the only TCL pesticide considered Site-related. This

fact, plus the observed spatial distribution of the pesticides detection in fish, suggests that

the pesticides detected in MFLBC are more likely due to adjacent farming activities along

the banks of the MFLBC downstream of the Site (since farms are typically heavy users of

pesticides) and not the result of any Site-related activities.

PCBs have not been detected in any samples collected on-Site and were not detected at

any of the MFLBC stations close to the Site. The first station at which PCBs were

detected in fish is Station 35, located approximately 21 river miles downstream of the Site.

PCBs were not detected in any MFLBC sediment or surface water sample, which indicates

that the PCB source is most likely located on a tributary to MFLBC that hydrologically is

not directly connected to the Site.
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4.6.4.4 Mirex, Photomirex, and Kepone

A total of 62 fish tissue samples (including duplicates) collected from 28 stations were

analyzed for mirex, photomirex, kepone and percent lipids. Plate 15 depicts the results of

the fish tissue analyses. Table 4-52 summarizes the results of the these analyses, and

Table 4-53 presents the maximum, average, and minimum concentrations, and frequency

of detections for both the upper trophic and lower trophic samples. Kepone was not

detected in any sample. A discussion of the mirex and photomirex results is presented in

the following paragraphs.

Of the 62 total samples collected, 28 samples were upper trophic and 34 were lower

trophic samples. Upstream of the Lisbon dam, mirex was detected in all 17 upper trophic

samples and all 23 lower trophic samples, and photomirex was detected in 19 of 23 lower

trophic samples and 13 of 17 upper trophic samples. Downstream of the dam, mirex was

detected at low levels in all 11 lower trophic samples and 9 out of 11 upper trophic

samples; photomirex was detected at low levels in 6 out of 11 lower trophic samples and 4

of 11 upper trophic samples. Mirex was not detected at levels exceeding the FDA action

level of 100 ppb in any fish sample collected downstream of Lisbon Dam.

Maximum mirex and photomirex concentrations and average mirex concentrations were

an order of magnitude higher in both upper and lower trophic samples collected upstream

of Lisbon dam compared to the samples collected downstream of the dam.

The highest detected mirex concentration (6150 ug/kg) was found in the lower trophic

sample 23-LT. The upper trophic sample collected from Station 8 had the highest

concentration of mirex estimated at 436J ug/kg compared to other upper trophic samples,

although the surrogate upper trophic level sample from Station 13 had a higher mirex

concentration (1,8201 ug/kg). The lower trophic fish collected from Station 13 exhibited

the highest concentration of photomirex estimated at 390J ug/kg.

Figures 4-5 and 4-6 illustrate graphically the concentrations of mirex and photomirex

detected in each of the samples, respectively. These figures illustrate clearly that the areas

with higher levels in fish for both mirex and photomirex is between Station 5 and Station

35. The highest concentrations of both compounds were detected between Stations 8 and

28.
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4.6.5 Summary

An extensive sampling program was conducted along the MFLBC and several of its

associated tributaries. The MFLBC sampling program included the collection of surface

water, sediment, overbank deposits, and fish tissue samples from up to 54 stations along

the MFLBC and several of its tributaries. MFLBC sampling locations were distributed

from essentially the entire length of the creek, beginning upstream of the Site and

extending downstream to within four river miles of the stream mouth near East Liverpool,

Ohio. Water, sediment, and fish tissue samples were also collected from Slanker Pond.

Based upon results of MFLBC program sample analyses as well as the results of the

Endangerment Assessment (Appendix A), this study focused on mirex and photomirex.

Mirex was detected in 41 sediment samples; photomirex was detected in seven sediment

samples. Detected concentrations of mirex in sediment samples from stations upstream of

the Lisbon Dam ranged from an estimated 4.26J ug/kg to 2.820J ug/kg in samples SD-02

and SD-70, respectively. The highest concentrations of mirex were found at consecutive

stations downstream from the Nease Chemical Site located in a stretch of MFLBC

between Station 05 (Allen Road Bridge) and Station 15 (the Route 62 Bridge).

Downstream of the Lisbon Dam, mirex concentrations ranged from not detected to an

estimated 10.9 ug/kg. Mirex was detected in MFLBC sediments as far downstream as

Station 45, which is near the Bear Hollow Road Bridge, downstream of the Beaver Creek

State Park.

No photomirex was detected above its analytical reporting limit of 20.4 ug/kg.

Concentrations of photomirex upstream of the Lisbon Dam ranged from non-detect to an

estimated 7.38J ug/kg. Photomirex was not detected in sediments downstream of the

Lisbon Dam.

Concentrations of mirex in samples collected from Feeder and Slanker Ponds ranged from

21.5 ug/kg from SD-6B (Slanker Pond Inlet) to 124 ug/kg from SD-6D (near Slanker

Pond Beach). No photomirex was detected in any of the pond sediment samples.
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A total of 62 fish tissue samples collected from 28 stations were analyzed for mirex,

photomirex, kepone, and percent lipids. Of the 62 total samples collected, 28 samples

were upper trophic and 34 were lower trophic samples. Upstream of the Lisbon Dam,

mirex was detected in all upper and all lower trophic samples, and photomirex was

detected in 19 of 23 lower trophic samples and 13 of 17 upper trophic samples.

Downstream of the dam, mirex was detected at low levels in all lower trophic samples and

9 of 11 upper trophic samples; photomirex was detected at low levels in 6 of 11 lower

trophic samples and 4 of 11 upper trophic samples.

Maximum and photomirex concentrations and average mirex concentrations were an order

of magnitude higher in both upper and lower trophic samples collected upstream of Lisbon

Dam as compared to the samples collected downstream of the dam.

There is an apparent correlation between elevated concentrations of mirex detected in

sediments, and the levels detected in lower trophic fish samples. Figure 4-4 and Figure 4-

6 compare mirex concentrations detected in the upper and lower trophic fish, and stream

sediments at each station sampled, respectively. As illustrated in the figures, there are two

primary stream sections which exhibit elevated levels of mirex in sediments. The first

section showing the highest mirex concentrations is located between Stations 5 and 15,

and the second is between Stations 19 and 30. The fish samples collected within or near

these sections showed the highest concentrations of mirex (fish samples collected at

Stations 9, 13, 15, 22, 23, 28, and 29). Most of these samples were composed of lower

trophic fish.

The upper trophic level fish samples collected at Stations 9, 13, and 23 were surrogate

samples composed of lower trophic level white suckers and yellow bullheads, which are

bottom feeding species. These samples showed the highest mirex concentrations among

filleted samples, which is likely related to their bottom feeding habits and greater resulting

exposure to sediments.

It appears that upper trophic fish samples submitted with skin on exhibit similar to higher

mirex concentrations than those submitted without skin (Table 4-52. The samples

collected from the MFLBC were filleted and submitted with the skins on. The samples

which were filleted and submitted with skins off were collected from Stations 7, 39, and

48. At Station 7, white suckers which were filleted with skins on had a higher mirex
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concentration. However, at Stations 39 and 40, upper trophic filleted samples with skins

on had slightly lower levels. For lower trophic fish samples, the reverse was observed

(i.e., skin on fillets had higher levels of mirex).

Overbank deposit samples were collected at seven stations along the MFLBC. Four

samples were collected at each station in a line perpendicular to the MFLBC. Mirex was

either quantitatively or qualitatively identified in 20 of the 28 samples. Photomirex was

qualitatively identified in 11 of the 28 samples. The overbank deposit and sediment data

collected at Stations 10, 12, 17, 27, and 43 suggests that overbank deposit soils have

higher mirex concentrations than the stream sediments. This is likely due to the streams

greater assimilative capacity. This assimilative capacity is a function of the stream's

drainage basin and sediment loading rate. The stream's assimilative capability increases

dramatically as the drainage basin widens downstream.

4.7 Data Limitations

As with any large Remedial Investigation/Feasibility Study (RI/FS), a portion of the data

will be qualified or rejected due to various reasons such as sample matrix interferences,

holding time issues, chromatography column effects, etc. Only a small portion of the data

has been qualified or rejected for the aforementioned reasons. The information presented

in the Data Validation Reports summarize the findings that resulted in the qualification or

rejection of this portion of the data.

All of the laboratory data collected for the Nease Chemical Company, Inc. Salem, Ohio,

site were sent to Environmental Standards, Inc. (ESI) to undergo a rigorous independent

data validation. Data were examined to determine the usability of the analytical results

and also to determine compliance relative to the analytical requirements and deliverables

specified in the applicable methods and the Quality Assurance Project Plan (QAPP).

Detailed reports have been prepared and submitted to the Agencies that summarize the

problems affecting data usability. In addition, the reported analytical results were

presented as a summary and data validation qualifier codes were placed next to the results

to provide an indication of the qualitative and/or quantitative reliability of the results.

These data summaries were subsequently compiled by ERM-Midwest into Appendix K.



January 1996 4-69

The majority of the samples collected for this project were analyzed by Enseco-ERCO

Laboratory of Cambridge, Massachusetts, and Enseco-CAL Analytical. The samples sent

to Enseco-ERCO laboratory and Enseco-CAL Analytical were collectively analyzed by the

methods specified below for the following:

o Target Compound List (TCL) volatile organic compounds by USEPA
Contract Laboratory Program (CLP) protocols (SOW288).

o TCL semivolatile organic compounds, diphenyl sulfone, and 3,4-
dichloronitrobenzene by CLP protocols (SOW288).

o TCL pesticide/PCB organic compounds by CLP protocols (SOW288).

o Mirex, photomirex, and kepone by project-specific Standard Operating
Procedures (SOPs).

o Target Analyte List (TCL) metals and cyanide by CLP protocols (SOW
6/89).

o Tetra-, penta-, hexa-, hepta-, and octachlorinated dibenzofurans and
dibenzodioxins utilizing the PCDD/PCDF draft protocol (USEPA, 10/89).

Data generated by Enseco-ERCO and Enseco-CAL Analytical were reviewed with

guidance from the following documents: "National Functional Guidelines for the

Evaluating Organic Analyses" (USEPA, 2/88), "National Functional Guidelines for

Evaluating Inorganic Analyses" (USEPA, 7/88), and the "Functional Guidelines for

Evaluating Data from IFB WA84-AOO?. Chemical Analytical Services for 2,3,7,8-

Tetrachlorodibenzo-p-dioxin" (USEPA, 10/85).

All of the monitor well ground water samples and a few of the soil boring, sediment, and

test pit samples were analyzed by Midwest Research Institute (MRI) of Kansas City,

Missouri. Samples sent to MRI were collectively analyzed by the methods specified below

for the following:

o Target Compound List (TCL) volatile organic compounds by USEPA
Contract Laboratory Program (CLP) protocols (SOW390, Document
OLM01.8).

o TCL semivolatile organic compounds, diphenyl sulfone, and 3,4-
dichloronitrobenzene by CLP protocols (SOW390, Document OLM01.8).
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o TCL pesticide/Aroclor organic compounds by CLP protocols (SOW390,
Document OLMO 1.8).

o Mirex, photomirex, and kepone by project-specific Standard Operating
Procedures (SOPs).

o Target Analyte List (TCL) metals by USEPA Method 1620.

o Total cyanide by USEPA Method 335 2 CLP-M.

o Tetra-, penta-, hexa-, hepta-, and octachlorinated dibenzofurans and
dibenzodioxins utilizing the PCDD/PCDF draft protocol USEPA Method
1613.

Data generated by MRI were reviewed with guidance from the following: "National

Functional Guidelines for Organic Data Review" (USEPA, 12/90, revised 6/91), "National

Functional Guidelines for Evaluating Inorganic Analyses" (USEPA, 7/88), and "Functional

Guidelines for Evaluating Data from EFB WA84-A002 Chemical Analytical Services for

2,3,7,8-Tetrachlorodibenzo-/Miioxin" (USEPA, 10/85)

All of the data were rigorously scrutinized with respect to holding times, blank analysis

results, surrogate/system monitoring compound recoveries, matrix spike/matrix spike

duplicate recoveries, calibrations, analytical sequence, GC/MS tuning and system

performance, internal standard areas, target compound matching quality, florisil check

standard recoveries, chlorine isotope ratios, GPC calibration check results, endrin and

4,4'-DDT breakdown, chromatographic resolution, retention times, cleanup standards, ion

abundance ratios, signal-to-noise ratio.,, laboratory duplicate results, field duplicate

results, ICP serial dilutions, ICP interference check samples, laboratory control sample

results, minimum level standards, Method of Standard Addition (MSA) analyses,

instrument detection limits, ICP linear range, the quantitation of positive results, and

tentatively identified compounds (TICs). Overall, the majority of the data were deemed

acceptable for use. However, based upon a review of the data provided, qualification of

some of the data was warranted.

Detailed explanations may be found in the individual Environmental Standards, Inc. quality

assurance reports. These reports have previously been forwarded along with the raw

laboratory data to the Agencies.
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Of particular note is the data quality review language associated with Midwest Research

Institute's analysis of pesticides in groundwater. A brief summary of this is presented

below. Please refer to the Environmental Standards, Inc. quality assurance review for

additional details.

Some pesticide/Aroclor data were qualified as estimated due to calibrations, surrogate

recoveries, holding times, column chromatography, results exceeding the calibration

range, and high percent differences between the results from the two analytical columns.

A few samples were qualified as estimated due to low surrogate recoveries. Matrix

problems were minimal due to the less complex nature of the groundwater samples. High

percent differences were obtained between the true amount and the recovered amount of

several pesticide compounds, resulting in estimation of the positive results. The

confirmation analysis of approximately 10 samples exceeded holding time, resulting in the

qualification of several of the pesticide results for these samples. The results for

methoxychlor, endrin aldehyde, and endosulfan I exceeded the calibration range in a few

of the samples. These samples were diluted and subsequently reanalyzed. High percent

differences were obtained between the reported results on the two analytical columns for

the majority of the pesticides. In addition, most of the reported results were lower than

the Contract Required Quantitation Limit (CRQL). This is particularly significant,

because high percent differences between the results from the two analytical columns were

not observed for the matrix spike compounds. Many of the reported pesticide results may

actually represent false positives, although these results are not necessarily qualified as

such. This possibility is enhanced by the wide variety of halogenated target and non-target

compounds observed in the semivolatile fraction of these samples. The chromatograms of

these samples revealed numerous chromatographic responses which can easily generate

false positives for the target pesticides.

D:\PROJECTS\933-6154\RI. RPTMU1996\SEC4TXT. DOC



Table 4-1
Pond 1 Soil Boring - Non-Native Soil/Sludge Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Midwest Sample Number
Remarks

Units
VOLATILE COMPOUNDS
1 ,2-Dfchloroethane
Carbon Tetrachlortde
1 ,1 ,2,2-Tetrachloroethane
Trichloroethene
Benzene
Bromoform
Tetrachloroethene
Toluene
Chlorobenzene
Xylene (total)

TOTAL VOLATILE COMPOUNDS
SEMIVOLATILE COMPOUNDS
1 ,4-Dlchlorobenzene
1 ,2-Dlchlorobenzene
Hexachtorocyclopentadlene
Hexachloroetharw
Benzole Acid
1 ,2,4-Trtchlorobenzene
Naphthalene
Hexachlorobenzene
bls(2-EthylhexyOPhthalate
Dlphenyt Sulfone

TOTAL SEMIVOLATILE COMPOUNDS
PESTICIDE COMPOUNDS
Methoxychlor
OTHER COMPOUNDS
Mirex
DIOXINSANDFURANS
OCDD

17-04

Pondl
ug/kg

980
1000
6700
2200
4900

900
51000
7500
8300
3500

86980

6600
840000

1300
4100

370000
1222000

1500

2900

NA

Q

J
J

J

J

J

J
J

J

J

J

17-7*

Pondl
ug/kg

1900
4800
2400
6000

110000
12000
10000
5500

152600

2400
280000

2100
48000

890
690

100000
434080

9200

25700

NA

Q

J
J
J

J

J
J

J

J
J
J

J

18-3

Pond 1
ug/kg

13
5

23

41

130

350
220
670

1370

830

13300

0.00035

Q

J
J

J

J

J
J
J

J

J

18-6

Pond 1
ug/kg

8
3

30
1

42

71

130
(540

841

1220

Q

J

J

J

J
J

J

18-9

Pond 1
ug'kq

?SOO

1300

3800

7500

5800

13300

3500

1210

Q

R
R

R
R
R
R
R
J
R
J
R

J

J

1 3 - 1 2

Pond 1
i;g k:j

1 700
1 i 00
1700

2100

22000
290

14000
290

43180

4500
560000

320

810
310
600

1 50000
716540

24000

9320

' !
i

j

j
j
j

j

j

mtl dVproJ«ets\833-fl154W.rpfttabl«Mbl4-1.wb1
Notes:

Sample number notation for soil borings indicates the sample point by number, followed by the approximate depth, in feet, at which the sample was collected. For exact sample
depth and a list of parameters analyzed, see Table 2.6 for Off-Site Soil Borings or Table 2.8 for On-Site Soil Borings
* - Non-native soil sample from 4-5.5 used for SB 17-7 (4 to 7 feet) analysis.
Blank Entry Indicates the compound was not detected.
NA - Not Analyzed
Q - Indicates the qualifier applied to the result following data validation (see below).
J - Quantitation Is approximate due to limitations identified during the quality control review (data validation).
R - Unreliable result-anafyte may or may not be present In this sample.
For detailed chemistry results, refer to Appendix K, which Includes compounds with R-qualifled results.

10-Jan-96
06:01 PM



Table 4-2
Pond 1 Soil Boring - Native Soil Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Midwest Sample Number
Remarks

Units
VOLATILE COMPOUNDS
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
Carbon Tetrachloride
1 ,1 ,2.2-Tetrachloroethane
Trichloroethene
Benzene
Bromoform
Tetrachloroethene
Toluene
Chlorobenzene
Xylene (total)

TOTAL VOLATILE COMPOUNDS

SEMIVOLATILE COMPOUNDS
1 ,4-Dtehlorobenzene
1 ,2-Dtehlorobenzene
Hexachloroethane
Benzole Acid
2,4-Dichlorophenol
Naphthalene
2-Methylnaphthalene
Hexachlorobenzene
Phenanthrene
bis(2-Ethylhexyl)Phthalate
Benzo(g,h,i)Perylene
Diphenyl Sulfone
TOTAL SEMIVOLATILE COMPOUNDS

PESTICIDE COMPOUNDS
Methoxychlor

OTHER COUMPOUNDS
Mlrex

17-10

Pondl
ug/kg

2100
16000
16000
3500

25000
2000

110000
18000
17000
1600

211200

6700
800000

2500
74000

1400

200000
1084600

280000

21400

Q

J

J

J

J

J
J
J

17-13

Pondl
ug/kg

440

17000
730
830
370

36000
1300
1900

58570

1000000

J

J 210000
1210000

210000

30000

Q

J

J
J
J

J

17-14.5

Pond 1
ug/kg

2000
9400
4300

16000
6100

12000

37000
8300
8900
1600

105600

700000

120000

820000

250000

12700

Q

R
J

J
J
J
J
R
J
J
J
J

18-15

Pond 1

ug/kg

250
250

280

780

1100

130000

370

2100

10000

143570

580

1530

Q

J
J

J

J
J

J

J

J

J

18-18

Pond 1

ug/kg

7

5
5

12

38
2
5

74

2700

3200

5900

9200

3030

Q

J
J

J
J

J

18-19.5

Pond 1

ug/kg

8

36

84
7

50

5

190

59
8100

95
180

140
140

44
8900

17658

80

Q

J

J

J

J
J
J
J

R

J

Note*:
Sample number notation tor soil borings Indicates the sample point by number, followed by the approximate depth m feet, a: wrucn the sample was co.iectea For exact
sample depth and a list of parameters analyzed, see Table 2.6 for Off-Site Soil Borings or Table 2 8 lor On-Site Son Bonnes
Blank Entry Indicates the compound was not detected.
Q - Indicates the qualifier applied during data validation (sea below)
J - Quantltatton Is approximate due to limitations Identified during the quality control review (data validation)
R - Unreliable resuft-anatyte may or may not be present In this sample
For detailed chemistry results, refer to Appendix K

12-Jan-ge
09:44 AM



f

Table 4-3
Pond 2 Soil Boring - Non-Native Soil/Sludge Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Midwest Sample Number

Remarks

Units

VOLATILE COMPOUNDS
Acetone
Carbon Disulfide
Chloroform
1 ,2-Dlchloroethane
Carbon Tetrachlorlde
1 ,1 ,2,2-Tetrachloroethane
1 ,2-Dlchloropropane

Trfchloroethene
Dlbromochloromethane

Benzene
Bromoform
Tetrachloroethene
Toluene
Cr lorotxnzene

Ethylbenzcne

Xytene (total)
TOTAL VOLATILE COMPOUNDS

19-3.0

Pond 2
ug/kg

,

530

14000

7500

6600

33000
17000
9400

2600
16000

106630

Q

R
R
J
R
R
J
R
J
R
J
R
J
J
J
J
J

19-6

Pond 2
ug/kg

11000

2500

2500
390

31000
5700
3200

1000
4900

62190

Q

J

J

19-9

Pond 2
ug/kg

970

14000

17000

9000

67000
23000

4700
5200

20000

160870

Q

J

19-12.0

Pond 2
ug/kg

16000

55000

41000

430000
23000
51000

616000

Q

R
J
R
R
R
J
R
R
R
J
R
J
J
J
R
R

20-3.0

Pond 2
ug/kg

120000

33000

33000
2500

270000
96000
39000

13000
72000

678500

Q

R
R
R
R
R
J
R
J
R
J
J
J
J
J
J
J

20-6

Pond 2
ug/kg

60000

13000

11000

1 30000
?2000

15000
4500

24000

289500

Q

J

20-9

Pond 2
ug/kg

14000

400000

96000

230000

1 300000
89000
95000

2224000

Q

J

20-11

Pond 2
ug/kg

38000
17000

660000

1 20000

300000
21000

1600000
150000
1 50000

3056000

Q

J
J

J

21-3

Pond 2
ug/kg

1200

68
190

1100
72

450

630

2900
250

99

6959

Q

J

J

J

J

J

21-6

Pond 2
uq/kg

45000

47000
56000

120000

47000
8700

830000
34000

1600000
210000

300000

45000
3342700

Q

R
R

J

J
J

J

R
J

J

J
J
J
J

J

R

J

21-9

Pond 2
ua'kq

52000

68000

24000

1-10000
71000

5800
57000

?r;0000

•y"300

Q

R
R

R

R

R

J
R

J
R

J
R
J
J

J

J

J

mtt_d;\pfoj«ct*\933-8154\r1. rp«able»Ubl4-3.wt>1

Notes:
Sample number notation for soil borings Indicates the sample point by number, followed by the approximate depth, in feet, at which the sample was collected For exact sample depth and a us: of
analyzed, see Table 2.6 for Off-Site Soil Borings or Table 2.8 for On-Site Soil Borings.
Blank Entry Indicates the compound was not detected.

Q - Indicates the qualifier applied to the result following data validation (see below).
J- Quantttatlon Is approximate due to limitations Identified during the quality control review (data validation).
R - Unreliable resutt-analyte may or may not be present in this sample.
For detailed chemistry results, refer to Appendix K.

10-Jan-96
06:05 PM



Table 4-3 (Continued)
Pond 2 Soil Boring - Non-Native Soil/Sludge Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Mldwest Sample Number

Remarks

Units
SEMIVOLATILE COMPOUNDS
1 ,3-Dlchlorobenzene
1 ,4-Dlchlorobenzene
1 ,2-Dichlorobenzene
Hexachloroethane

Benzole Acid
bls(2-Chloroethoxy)Methane
1 ,2,4-Trlchlorobenzene

Naphthalene
Hexachlorobutadlena
bls(2-«thylhexyl)phthalate
Hexachloro benzene

Dlphenyl Sulfone
3.4-Dichloronltrobenzene
TOTAL SEMIVOLATILE COMPOUNDS
PESTICIDE COMPOUNDS
Endosulfan Sulfate
Dleldrin
Methoxychlor

TOTAL PESTICIDE COMPOUNDS
OTHER COMPOUNDS
KEPONE
PHOTOMIREX

MIREX

19-3.0

Pond 2
ug/kg

1200
140000

1300

540

1900

720000
NA

864940

2500

2500

19400

Q

J
J
J

J

J
J

J

19-6

Pond 2
ug/kg

3700
550000

1100
35000

980

1200
690000

1281980

19000
19000

•

54800

Q

J

R

J

19-9

Pond 2
ug/kg

2000
350000

50000

1500

340000

743500

41000
41000

*

210000

Q

J

R

J

19-12.0

Pond 2
ug/kg

22000
2700000

14000
390000

2300

3700
1300000

4432000

34000
34000

*

263000

Q

J

J

J

J

J

J

R

J

20-3.0

Pond 2
ug/kg

4800
640000

2400
43000

810

4000
750000

1445010

3000
43000
46000

*

223000

Q

J
J
J

J

J

J

J

J
J

R

J

20-6

Pond 2
ug/kg

3800
430000

6900
81000

7300

17000

2600000
NA

3146000

26400
26400

•
•

938000

Q

J
J

J

J

J

20-9

Pond 2
ug/kg

26000
3000000

82000
570000

15000

31000
7200000

NA
10924000

22900
22900

•

776000

Q

J

J

J

20-11

Pond 2
ug/kg

1200
27000

2400000
35000

3700
1200

6700

11000

1100000
NA

3585800

46400
46400

•

290000

Q

J

J

J

J

J

J

R

21-3

Pond 2
ug/kg

6200

89000

410

1500
210000
NA

307110

21100
21100

•
•

297000

Q

J

J

J

J

J

J

21-6

Pond 2
ug/kg

4900
650000

17000

220000
2100

5500
1900

30000
7400000

NA

8331400

20400
20400

•
•

249000

Q

J
J

J
1

J

J

J

J

21-9

Pond 2
ug 'kg

15000
2500

35000

410000
NA

462500

0

•

9810

Q

J
J

J

mtl_d:\pro)ect»\933-6154\r1.rpt«abl«Ubl4.3.wb1

Notes:
Sample number notation for soil borings indicates the sample point by number, followed by the approximate depth, in feet.
analyzed, see Table 2.6 for Off-Site Soil Borings or Table 2.8 for On-Slte Soil Borings.
Blank Entry Indicates the compound was not detected.
Q - Indicates the qualifier applied to the result following data validation (see below).
J - Quantltatlon is approximate due to limitations identified during the quality control review (data validation)
R - Unreliable result-analyte may or may not be present In this sample.
* - The presence of this compound Is Ind'cated; however, the exact concentration cannot be calculated
NA - Not analyzed
For detailed chemistry results, refer to Appendix K.

10-Jan-96
06:05 PM

at which the sample was collected For exact sample depth and a list ol parameters
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Table 4-3 (Continued)

Pond 2 Soil Boring - Non-Native Soil/Sludge Samples
Analytical Detections

Nease Site, Salem, Ohio
ERM-Midwest Sample Number

Remarks

Units
DIOXINS/FURANS
OCDD

INORGANICS
Units
Aluminum
Antimony
Arsenic
Barium
Beryllium
Chromium
Cobalt
Copper
Iron
Lead
Magneoijm
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc
Calcium
Cyanide

19-3.0

Pond 2

ng/g

NA

mg/kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Q

19-6

Pond 2

ng/g

NA

mg/kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Q

19-9

Pond 2

ng/g

NA

mg/kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Q

19-12.0

Pond 2

ng/g

NA

mg/kg
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Q

20-3.0

Pond 2

ng/g

0.14

mg/kg
11800

11.3
95.9
0.42
19
6.9
288

24300
18.4
2480
240
0.11
18.7
1250
0.5
156
21.9
82.3
3600

Q

J

J

20-6

Pond 2

ng/g

0.29

mg/kg
9450
7 4
9 8

78 1
0 46
124

6 3
165

22200
25.8
1610
528

13 1
874

644
187
54.8

11100

Q

J

J
J

J

20-9

Pond 2

ng/g

mq/kq
4860
6 9
3 9

693

033

6 7

9 2

6590
10 1
741

152

e
655

384
9 5

2 2 4
31400

Q

J

J
j

J

L_

20-11

Pond 2

ng/g

mg/kg
NA
NA

NA
NA

NA

NA

NA

NA

NA

NA

NA
NA

NA

NA

NA

NA

NA

NA

NA
NA

NA

Q

21-3

Pond 2

ng/g

NA

mg/kg
NA
NA
NA
NA

NA

NA

NA

NA

NA

NA

NA
NA

NA

NA

NA

NA

NA

NA

NA
NA

NA

Q

21-6

Pond 2

ng/g

NA

__mg/kcj_
NA

NA

NA
NA

NA

NA

NA

NA
NA

NA

NA

Q

NA

NA

NA

NA
.NA

NA

NA
NA

NA i
NA

21-9

Pond 2

ng/g

NA

mg/kg
NA
NA
NA
NA

' . A

N A

N' A

MA

MA

f .A

'..'.

' < A

•,.',

1 ^ A

• J A

• j A

Q

md_d:\proj«ct»\933-8154W fp«»ble«\tbl4-3.wt>1

Notes:
Sample number notation for soil borings Indicates the sample point by number, followed by the approximate depth, in feel, at which the sample was coi
analyzed, see Table 2.6 for Off-Site Soil Borings or Table 2.8 for On-Srte Soil Borings
Blank Entry indicates the compound/analyte was not detected.
Q - indicates the qualifier applied to the result following data validation (see below)
J - Quantitatlon Is approximate due to limitations Identified during the quality control review (data validation)
NA - Not analyzed
For detailed chemistry results, refer to Appendix K.

10-Jan-96
06:05 PM
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Table 4-4
Pond 2 Soil Boring - Native Soil Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Midwest Sample Number
Remarks

Units
VoLATILC coMf»6UNBS

Chloromethane
Chloroform
1 ,2-Dichloroethane
Carbon Tetrachloride
1 , 1 ,2,2-Tetrachloroethane
Trichloroethene
Benzene
Bromoform
Tetrachloroethene
Toluene
Chlorobenzene
Styrene
Xylene (total)

TOTAL VOLATILE COMPOUNDS

SEMIVOLATILE COMPOUNDS
Phenol
1 ,4-Dtehlorobenzene
1 ,2-Dichlorobenzene
Hexachloroethane
Benzoic Acid
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
Hexachlorobenzene
bis(2-Ethylhexyl)Phthalate
Diphenyl Surfone
TOTAL SEMIVOLATILE COMPOUNDS

PESTICIDE COMPOUNDS
Methoxychlor

OTHER COMPOUNDS
Kepone
Mirex
Photomirex

19-15.0

Pond 2
ug/kg

19000

160000
55000
67000

1100000
20000
27000

1448000

19000
2600000

37000
54000

2600
1300
6100
16000

720000
3456000

83000

291000
*

Q

R
R
J
R
J
J
J
R
J
J
J
R
R

J
J
J

J

R
J

19-17.5

Pond 2
ug/kg

1700000
510000
500000

16000000
170000

18880000

24000
3000000
330000
46000
3900
2500
3200

56000
100000

1400000
4965600

270000

133000
*

Q

R
R
R
R
J
J
J
R
J
J
R
R
R

J
J
J
J
J
J
J

J

R
J

20-14

Pond 2
ug/kg

5300
90000
38000

2000000
570000
340000
10000

6800000
140000
140000

13000
10146300

5000
550000
11000
53000

3200
7800

350000
980000

26200

*

194000
A

Q

J

J

J
J

J

J
J

J
J

J

20-17

Pond 2
ug/kg

19000
250000
70000

7200000
2200000
4700000

38000000
550000
110000
420000

53519000

2600
260000
19000
14000

520
11000
23000

420000
750120

20500

•

554000
*

Q

J

J
J

J

J
J

J

J
J

J

J

J

J

2 1 - 1 2

Pond 2
ug/kg

450
150

3000

960
490

2300

6100
250

13700

270
200

16000

47000
1100

690
840

28000
94100

3550
*

Q

J
J
j
R
J
J
J
R
J
J
R
R
R

J
J
J

J

J
J
J

J

21-15

Pond 2
ug/kg

1500
330
1200

3700
9900
1800

29000
630
940

49000

570
45000

/300

320
30000
83190

2990

9700
*

Q

J
J
J
R
J
J
J
R
J
J
J
R
R

R
J
J

J
R

J
J

J

J

21-16 5

Pond 2
ug/kg

360000
120000
57000

1500000
27000
28000

2092000

2000
130000
2000

230
1800
4600

110000
250630

14200

•

169000
•

~!

Q

R
R i
R
R
J
j
•j

R
J
J
J
R
R

J
J
J

J
J
J

J

J

J

Notes:
Sample number notation for soil borings indicates the sample point by number

followed by the approximate depth, In feet, at which the sample was collected.
For exact sample depth and a list of parameters analyzed, see Table 2.6
for Off-Site Soil Borings or Table 2.8 for On-Site Soil Borings.

Blank Entry Indicates the compound was not detected.
10-Jin-M
0719 PM

Q • Indicates the qualifier applied to the result following data validation (see below)
J - Quantitation is approximate due to limitations identilied during the quality control review (data validation).
* - The presence of this compound is indicated, however, the exact concentration cannot be calculated
R- Unreliable result - analyte may or may not be present in this sample.
For detailed chemistry results, refer to Appendix K



Table 4-5
Pond 3 Soil Boring - Non-Native Soil/Sludge Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Midwest Sample Number

Remarks

Units
VOLATILE COMPOUNDS

1 ,2-Dichloroethane

1 ,1 ,2,2-Tetrachloroethane

Trlchloroethene

Benzene

Tetrachloroethene

TOTAL VOLATILE COMPOUNDS

SEMIVOLATILE COMPOUNDS

N-Nltrosodiphenyiamlne

Dlphenyl Sulfone

TOTAL SEMIVOLATILE COMPOUNDS

PESTICIDE COMPOUNDS

Methoxychlor
OTHER COMPOUNDS

Kepone
Mlrex
Photomlrex

26-3

Pond 3

ug/kg

4

4
8

390
960
1350

•

4150

*

Q

J

J

J
J

J

27-03

Pond 3

ug/kg

35

16
51

210
210

2120

338

Q

J

J

J

J

28-1

Pond 3

ug/kg

2

4

6

0

400

•

4050

26

Q

J

J

J

J

J

28-4#

Pond 3
ug/kg

30
4

36
26
310
406

98

98

104

0874

Q

J

J

J

J

J

J

J
m«_d:\proj»et»\933-ei54\rt.rpftUbleiWbU-5wb1

Notes:
Sample number notation for soil borings indicates the sample point by number followed by the approximate depth, in feet,

at which the sample was collected. For exact sample depth and a list of parameters analyzed, see Table 2 6 for Off-Site
Soil Borings or Table 2.8 for On-Slte Soil Borings.

Blank Entry Indicates the compound was not detected.
Q - Indicates the qualifier applied to the result following data validation (see below)
J - Quantltatlon Is approximate due to limitations identified during the quality control review (data validation)
* - The presence of this compound Is indicated; however, the exact concentration cannot be calculated
# - Sample was analyzed twice. Highest value between the two analyses were chosen for Ihe table
For detailed chemistry results, refer to Appendix K.

10-J»n-88
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Table 4-6
Pond 3 Soil Boring - Native Soil Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Midwest Sample Number
Remarks

Units
VOLATILE COMPOUNDS

1 ,2-Dlchloroethene (total)

Chloroform

1 ,2-Dlchloroethane

1 ,1 ,2,2-Tetrachloroethane

1 ,2-Dlchloropropane

Trichloroethene

Benzene

Tetrachloroethene

Toluene
Chlorobenzene

TOTAL VOLATILE COMPOUNDS

SEMIVOLATILE COMPOUNDS

Phenol
Benzole Acid
N-Nltrosodlphenylamlne

Dlphenyl Sulfone
TOTAL SEMIVOLATILE COMPOUNDS

PESTICIDE COMPOUNDS

Methoxychlor

OTHER COMPOUNDS

Mlrex

26-7

Pond 3

ug/kg

24

10

34

3100

100
1300
4500

1.48

Q

J

J

J

J
J

J

26-10

Pond 3

ug/kg

520

32
770
11

1333

100

540
640

1.2

Q

J

J

J

J

J

27-07

Pond 3

ug/kg

14

680

26

520
580

280
10

13

2123

200

12000
12200

61

7.64

Q

J

J

J

J

J

B

J

27-10

Pond 3

ug/kg

730

2900

1100

12000
110
250

17090

200

93

293

1.06

Q

J
J

J

J

J

27-13

Pond 3

ug/kg

10

3

2
16

3

15
2

51

37

78

175

NR

1 33

Q

J

J

J

J

J

J

J

28-7

Pond 3

ug-kg

89

70

159

150

150

11 1

Q

J

J

28-10

Pond 3

ug/kq

3

180
1

91

160

435

100

110

210

4 97

Q

J

J

J

J

J

28-13 i

Pond 3

ug-'kq

0

85

78

163

36

4 4 1

Q

i

J

J

J
md_d:\proj«cts\833-fl1 54W rpAt»bl«s\tbU-S .wtl ' — •

Notes:
Sample number notation for soil borings Indicates the sample point by number followed by the approximate depth, in feet, at which the sample was collected For exact

sample depth and a list of parameters analyzed, see Table 2.6 for Off-Site Soil Borings or Table 2.8 for On-Site Soil Borings
Blank Entry Indicates the compound was not detected.
B - This result Is qualitatively suspect since this compound was detected in Held and/or laboratory blanks at similar levels
Q - Indicates the qualifier applied to the result following data validation (see below).
J - Quantltation Is approximate due to limitations Identified during the quality control review (data validation).
NR - Not received In time to be Included In this submlttal.
For detailed chemistry results, refer to Appendix K.

io-j»n-98
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Table 4-7
Pond 4 Soil Boring - Non-Native Soil/Sludge Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Mldwest Sample Number
Remarks

Units
VOLATILE COMPOUNDS
Acetone
1 ,2-Dlchloropropane
Tetrachloroethene

1 ,1 ,2,2-Tetrachloroethane
Trichloroethene

Benzene
Tetrachloroethene

Toluene
TOTAL VOLATILE COMPOUNDS

SEMIVOLATILE COMPOUNDS
1,2-Dlchlorobenzene

Benzole Acid
bls(2-Ethy1hexy1)Phthalate

Dlphenvl Sulfone
TOTAL SEMIVOLATILE COMPOUNDS

OTHER COMPOUNDS

MlriiX
Photomlrex

29-3

Pond 4
ug/kg

0

170
98
268

417
•

Q

B
J

J

29-6

Pond 4
ug/kg

3700

21
53
88

35
3897

1UJ

1700
1800

348
2.36

Q

J

J
J
J

J

B

J
J

29-9

Pond 4
ug/kg

8500

270

8770

1700
950

27000
29650

Q

J

J

30-3

Pond 4
ug/kg

2
2

4

130
49
179

Q

J
J

B
J

30-6

Pond 4
ug'kg

1900

200

2100

170

110
3100
3380

Q

J

B

TP29-0.5
Test Pit

Pond 4
ug/kg

4

1

5

0

588

Q

J

J

J

TP29-35
Test Pit
Pond 4
uq/kq

0

0

186
4.61

0

J
m«_d:\proj»et8\933-ei S4\ri.ip«»ble»ttbl4-7 wb1

Notes:
Sample number notation for soil borings Indicates the sample point by number followed by the approximate depth, in feet, at which the sample was collected.

For exact sample depth and a list of parameters analyzed, see Table 2.6 for Off-Site Soil Borings or Table 2.8 for On-Site Soil Borings

Blank Entry Indicates the compound was not detected.
Q - Indicates the qualifier applied to the result following data validation (see below).
J - Quantltatlon Is approximate due to limitations Identified during the quality control review (data validation).
* - The presence of this compound Is Indicated; however, the exact concentration cannot be calculated.
B - The result Is qualitatively suspect since this compound was detected In field and/or laboratory blanks at similar levels.

For detailed chemistry results, refer to Appendix K.
10-Jtn-M
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Table 4-8
Pond 4 Soil Boring - Native Soil Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Midwest Sample Number
Remarks

Units
VOLATILE COMPOUNDS
Acetone
1 ,1 ,2,2-Tetrachloroethane
Trlchloroethene
Benzene
Tetrachloroethene
Toluene
Chlorobenzene

TOTAL VOLATILE COMPOUNDS

SEMIVOLATILE COMPOUNDS
Phenol
1 ,2-Dichlorobenzene
Benzole Add
2-Methylnaphthalene
Dh»nanthrene
bls(2-Ethythexyf)Phthalate
Benzo(g,h,l)Perylene
4-Methylphenol
2,4-dlmethylphenol
Naphthalene
Fluoranthene
Pyrene
Benzo(b)tluoranthene
Benzo(k)nuoranthene
Diphenyl Sulfone
TOTAL SEMIVOLATILE COMPOUNDS

OTHER COMPOUNDS

Mirex

29-12

Pond 4
ug/kg

73

73

220

220

Q

B

29-15

Pond 4

ug/kg

0

1100

1100

Q

B

29-18

Pond 4

ug/kg

0

1000

190
1190

Q

B

J

30-9

Pond 4

ug/kg

7500

1800

72
130

9502

18000
18000

Q

J
J

30-12

Pond 4

ug/kg

6000

6000

230
7400

140

12000
19770

336

Q

J

30-15

Pond 4

ug/kg

3400
140
260
260
1900
37

5997

200

7000

280

[ 7480
1

L 509

Q

J
J
J
J

J

J

J

J

30-19

Pond 4

ug/kg

98000

98000

210

21000
54
90
320
80

21754

Q

J

J

J
J
J
J
J

TP29-4.5

Test Pit

Pond 4

ug/kg

0

140
110

."80

390
C O

~:i
-r.

99

99
MO

1493

_. ^

Q

J
J

J

;_
mtl_d:\proj»ct»\933-ei54\rl.rpM»l>l»i\tbl4-8.wto1

Notes:
Sample number notation for soil borings Indicates the sample point by number followed by the approximate depth, m feet, at which the sample was collected For exact sample depih

and a list of parameters analyzed, see Table 2.6 for Off-Site Soil Borings or Table 2.8 for On-Slte Soil Borings
Blank Entry Indicates the compound was not detected.
Q • Indicates the qualifier applied to the result following data validation (see below).
J - Quantitatlon Is approximate due to limitations Identified during the quality control review (data validation).
' - The presence of this compound Is Indicated; however, the exact concentration cannot be calculated.
B - The result Is qualitatively suspect since this compound was detected in field and/or laboratory blanks at similar level;
For detailed chemistry results, refer to Appendix K.

IO-Jan-96
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Table 4-9
Pond 7 Soil Boring - Non-Native Soil/Sludge Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Mldwest Sample Number
Remarks

Units
VOLATILE COMPOUNDS
Methylene Chloride
Acetone
Chloroform
1,2-Dlchloroethane
Trichloroethene
Benzene
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styfene
Xytene (total)

TOTAL VOLATILE COMPOUNDS

SEMIVOLATILE COMPOUNDS
Hexachlorobenzene
Dlphenyt Sulfone
N-Nltrosodlphenylamlne
Dlethytphthalate
1 ,2 Dlchlorobenzene
bls(2-Ethylhexyl)Phthalate

TOTAL SEMIVOLATILE COMPOUNDS

PESTICIDE COMPOUNDS
Methoxychlor

OTHER COMPOUNDS
Mlrex
Photomlrex

24-3

Pond?
ug/kg

12

15

27

460
1800

2260

22000

5380

Q

J
J

24-6

Pond?
ug/kq

6
160
24
180
31
15
16
13
47

492

870000
13000
19000

902000

1190
14.4

Q

J
J
J
J
J
J
J
J

J
J

J
J

24-8

Pond 7
uq/kg

450
620
590
710
170
390
200
3200

6330

250000
4400

690
4000

259090

997

Q

J
J
J
J
J
J
J
J

J
J

J
J

J

25-3

Pond 7
ug/kg

5

2

30

6

43

130

130

4900

759'
0 728

Q

B

J

J

J

J

25-6

Pond 7
ug/kg

3700
7700
1700
6100
39000
74000
11000
i700
7700
2500
12000

163400

1 200000

1200000

526'

Q

B

J

J

J

J

Notes:
Sample number notation for soil borings indicates the sample point by number followed by the approximate depth m (eel. at which the sample was

collected. For exact sample depth and a list of parameters analyzed, see Table 2.6 for Off-Site Soil Borings or Table 2 8 foi On-Site Soil Borings
See Table 2-8 for discrete sample location used for volatiles analysis.
Blank Entry indicates the compound was not detected.
Q - Indicates the qualifier applied to the resu't following data validation (see below)
J - Quantttatlon Is approximate due to llmltal ons identified during the quality control review (data validation)
* - The presence of this compound Is indicated; however, the exact concentration cannot be calculated
B - The result is qualitatively suspect since t lis compound was detected in field and/or laboratory blanks at similar levels
For detailed chemistry results, refer to Appendix K

10-J»n-9«
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Table 4-10
Pond 7 Soil Boring - Native Soil Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Midwest Sample Number
Remarks

Units
VOLATILE COMPOUNDS
Acetone
Chloroform
1 ,2-Dlchloroethane
Trichloroethene
Benzene
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Xylene (total)

TOTAL VOLATILE COMPOUNDS
SEMIVOLATILE COMPOUNDS
Phenol
1 ,2-Dlchlorobenzene
Benzole Acid
Dlethylphthalate
N-Nltrosodiphenylamlne
Phenanthrene
bls(2-Ethylhexyl)Phthalate
Benzo(g,h,l)Perylene
Dlphenyl Sulfone

TOTAL SEMIVOLATILE COMPOUNDS

PESTICIDE COMPOUNDS

Methoxychlor

OTHER COMPOUNDS
Mlrex

24-11

Pond?
ug/kg

98

4
56
45
61
35
12
24
11
160
506

260

200
230

320

310

1320

5.51

Q

J

J

J

J

J

J
J

J

J

J

24-14

Pond?
ug/kg

1

1

190
41

290

1000

1521

Q

J

J
J

J

R

24-15.5

Pond?
ug/kg

0

75

52
300
41
360

828

1.81

Q

J

J
J
j
j

R

J

25-9

Pond 7
ug/kg

1900
7

81
58
76
130

10

2262

63000

73000

1 36000

11 6

Q

J
J

J

J

J

J

J

J

25-12

Pond 7
ug/kg

78

3

28

109

230

17000

7600

24830

59

1 4 2

Q

j

j

j

.;

B

J

25-15

Pond?
ug/kg

88

8
13

109

360

670

1030

41

209

Q

J
J

R
R

.1
p

P
R

R

R
J

B

J
mtl_d:\projects\933-6154\ri.rptttables\tbl4-10.wbl

Notes:
Sample number notation for soil borings Indicates the sample point by number followed by the approximate depth, in feet, at which the sample was collected
For exact sample depth and a list of parameters analyzed, see Table 2.6 for Off-Site Soil Borings or Table 2 8 for On-Site Soil Borings
Blank Entry Indicates the compound was not detected.
Q - Indicates the qualifier applied to the result following data validation (see below).
J - Quantltatlon Is approximate due to limitations identified during the quality control review (data validation)
R - Unreliable result-anatyte may or may not be present in this sample.
B - This result Is qualitatively suspect since this compound was detected in field and/or laboratory blanks at similar levels
For detailed chemistry results, refer to Appendix K.

10-Jan-96
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Table 4-11
Pond 7 Sludge Pile Area Soil Boring - Non-Native Soil/Sludge Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Midwest Sample Number
Remarks

Units
VOLATILE COMPOUNDS
1 ,1 ,2,2-Tetrachloroethane
Trlchloroethene
Tetrachloroethene

TOTAL VOLATILE COMPOUNDS

SEMIVOLATILE COMPOUNDS
bls(2-Ethylhexyt)Phthalate
Dlethylphthalate
N-Nltrosodlphenylamlne
Hexachlorobenzene

Dlohenvl Sulfone
TOTAL SEMIVOLATILE COMPOUNDS

OTHER COMPOUNDS

Kepone
Photomirex
Mirex
DIOXINSAND FURANS

OCDD

22-3

Sludge Pile
uq/kq

2
2

200
140

340

•
'

389

0.00028

Q

J

B
B

J

22-6

Sludge Pile
ug/kg

12
2
10
24

160
130

290

3.28

0.0001 1

Q

J

B
B

J

22-9

Sludge Pile
ug/kg

12

3
15

100

100

1 1

0 00086

Q

J

J

J

23-3

Sludge Pile
ug/kg

0

160

I70
330

?M

b650

Q

J

J

I

23-6

Sludge Pile
uq/kg

5
8
13

0

a

269 1
"1

mfl_d:\projeels\933-«154\ri.rp«»blei\tt>l4-11.wt>1

Notes:
Sample number notation for soil borings indicates the sample point by number followed by the approximate depth, m feet, at which the sample was
collected. For exact sample depth and a list of parameters analyzed, see Table 2.6 for Off-Site Soil Borings or Table 2 8 for On-Site Soil Borings
Blank Entry Indicates the compound was not detected.
Q - Indicates the qualifier applied to the result following data validation (see below)
J - Quantltatlon Is approximate due to limitations Identified during the quality control review (data validation)
B - This result Is qualitatively suspect since this compound was detected in field and/or laboratory blanks at similar levels
• - The presence of this compound is indicated; however, the exact concentration cannot be calculated
For detailed chemistry results, refer to appendix K.

10-Jan-96
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Table 4-12
Pond 7 Sludge Pile Area - Native Soil Samples

Analytical Detections
Nease Site, Salem, Ohio

ERM-Midwest Sample Number
Remarks

Units
VOLATILE COMPOUNDS
Chloroform
1 ,2-Dlchloroethane
1 ,1 ,2,2-Tetrachloroethane
Trtchloroethene
Benzene
Tetrachloroethene
Toluene
Ethylbenzene
Xylene (total)

TOTAL VOLATILE COMPOUNDS

SEMIVOLATILE COMPOUNDS
DI-n-Butylphthalate
Dlphenyt Sulfone

TOTAL SEMIVOLATILE COMPOUNDS

OTHER COMPOUNDS

Mlrex

22-12

Sludge
Pile

ug/kg

2
18

10

30

0

39.8

Q

J

J

22-15

Sludge
Pile

ug/kg

2
28
4

140
43
5

222

0

5.99

Q

J

J

J

J

22-18

Sludge
Pile

ug/kg

4

1
12
5
1
6

29

160

160

7.89

Q

J
J

J

J

J

J

23-9

Sludge
Pile

ug/kg

0

0

Q

23-12

Sludge
Pile

ug/kg

0

42
97

139

4.76

Q

J

J

J

23-15

Sludge
Pile

ug/kg

5
27

23
61

1

117

0

1.29

Q

J

J

J

mtJ_d:\pro|edi\B33-61 S4\ri.rpt\tmblas\tbl4-12.wq2

Notes:
Sample number notation for soil borings indicates the sample point by number followed by the approximate depth, in feet, at which the sample was

collected. For exact sample depth and a list of parameters analyzed, see Table 2.6 for Off-Site Soil Borings or Table 2.8 for On- Site Soil Borings
Blank Entry Indicates the compound was not detected.

Q - Indicates the qualifier applied to the result following data validation (see below).
J - Quantitatlon Is approximate due to limitations Identified during the quality control review (data validation)

For detailed chemistry results, refer to Appendix K.
10-Jan-96
07:35 PM



TABLE' 4-13
ON-SITE TEST PIT SOIL SAMPLES 0-0.5 FEET

ANALYTICAL DETECTIONS
NEASE SITE, SALEM, OHIO

Swrpte Nurtxf
Rtmuto
Urttt

Methylene Chloride
Acetone
1.2-Dtehloroethene (total)
1,2-Dtehkxoethane
2-Butanone
1 . 1 ,2,2-Tetrachloroethane
1 ,2-OtehlofopropBne
Trtchtoroetttene
1,1.2-Trichlofoethane
Benzene
Tetrachtofoethene
Toluene
Chtorobenzene

T6TAL VOLATILE 6oM MUN64

U-DtcrtorctwiMot

NiphMww

ntxnnknn

Fluonntwn*

Pftnt

Chyunt

BmoOOFUnntMne

B«mro(g Ĵ)P«ry«n.
OpheiTi* Sulora

T6TALsEMiv6lATiLECOMk>bN&4

End*

<Mt»-BHC
4.4-DDT

TOTAL PEiTiti&E dowtouNfcJ

Kepon*

Minx

61-4J

"B*»

3

32

4!

89

67
156

0

559
42400

Q

J

R

R
R
R

R

R
R
R
R
R
R

J
R
R

R
R

R

R
R

R
R

R
R

R

J

R

R

R

J

J

02-oi

5

0

0

105

3620

Q

J

04-O.S
«

0

0

0

69.3

Q

J

os-os

"9*5

0

41

340
42

42

465

0

27
571

Q

J

B

J

J

66-OV4

0

99

98

0

666
147

Q

B

J

07-05
ft

09*9

6

6

1600

1600

0

40800

Q

J

08-05
A

ugfcg

0

70
81
68

99

318

C

55
7870

Q

J
J
J

09-05

*

59

24

83

60
74

41

88

263

0

6 7 E

Q

J
J

J

J

10-0 5

ug/Vg

190
250
11
13

530

190
36
15

210
11
7

1463

83

43

2800

2926

•-

I O V O O

Q

J
J

J

J
J

J

J

J
J
J

J

J

J

J

11-05

3

1

5

10

47

85

SD
53
42
54

76

38

46

49G

0

22

1230

Q

J

J

J

J

J

j
J
J
J

J

J

J

J

12-05
rt

13

8
1

22

1100

1300

2400

j

11

2300

O

J

R
R

R
R
R
R

R
R
R
R

R
R

J
R

R
R

J
R

R

R

R
p

r-

J
J

1 .VO 5
a

iifjkg

15

33

4.°,

38

590

"000

7t iB

'•

R

j

J

ml t̂ MjWUUUU-klbJWflJNiNMtoW-Hrvitr
HIM:

Surfto rurtMT notaflon for toft p« «*rrv*et Indcatw tw samp* point by runbv fotowed cry (ho approximate depth, fn feet, at
•wnpto w» cotoetod. For exact iarrip** depth and a 1st of parameters analyzed, see Table 2 7A or 2 ?B

Bark Entry mdcate* fte compound WB* not delected.
Q • krdcate* tw qualflar applad to tw mrt folovtlng data valdaf on (tee below).
J - Quaflttafon la apprmdrnate du« to Initalons Iderrtined dulng fte qualty control review (data v«idaflon).

B - This r«sjft <s quaWraDveiY s./spffct since ITKS compound was aerecie'J in tew awnr lat'O
' • The Dfesence of 9ns compound is indicated however trie exflct concentration cannot tip
R - Unreliable resun - anaryle may or may no! tic present in this sample
" - Data from resampling pvent as oirtimed m Table 2 -7B
For ijetaiied chfmistry rcsuft^ retrr to Appendix K



TABLE 4-13 (CONTINUED)
ON-SITE TEST PIT SOIL SAMPLES 0-0.5 FEET

ANALYTICAL DETECTIONS
NEASE SITE, SALEM, OHIO

S^Nvirrtw
Rtnwki
UnM

VOLATILE COMPOUNDS
Meffryt*0" CMortOt
Ac«tor»
U-OcMoretfwm(to(il)
15-act*3roeff»n«
2-Butwwn*
1 . 1 ,2,2-T*ticMonwtwM
U-aaKoropropin*
TrtdiorMtwi*
1,1.2-TricNoreMim
B*nt«n«
Ttrtrttoroetww
Totwnt
CttoroCMnztn*

TOTAL VOLATILE COMPOUNDS
5EMIVOLATILE COMPOUNDS

U-acttorotwnrtt
4-MifryVlwnl
HexecMoroeftane
Naphtwtone
HexacTtktfCitMJtodlane
4-atoro-3-Metrypttnc<

Dlb*mhnn
a*tirt*irntat*

n W WltT ene

0-n.ButilphlMlrt*
^Kvsntfwoe
UmenytXithataie
Pyrarw
Bufyt>«niyt*itiilBt«
Chrysar*
N»(2-E»Tytwxyl)Ptili«ht»
B«reo(t>)FUJr«nfien»
B«nzo(l<)njor*tMn*
B*nzo(«)Pyren«
Benia(g.h.l)Pary(ww
aphtnyt SuDont
^TATO. SEMWOLATILE COMPOUNDS

PESTICIDE COMPOUNDS
Endrtn
beta-BHC
Mb-BHC
4,4-DOT

' TOTOTSRTICIBE COMPOUNDS
OTHER COMPOUNDS

Kepaie

Mm
Bl_Iipfi)«tm!fJJ-<>154Vl.lpBlcmW4- IJB.W! 1

-ranr
*ug^g

5

170

190
566

0

33.2

a

B

j

j

IM.i
«

"9*«

97
82
82

53H

5

HIM

Q

J
J
J

TCT.S '
»

u9*g

3

13

16

«40

WS

16

(6

1.49
2100

a

J

J

J

17-0.5

•
"9*9

9

5

100

940

43
(55.

8

1820

Q

J

L i

j

J

fs-o!
»

"9*g

0

0

0

1!7

a

J

'1W.5
»

u*vg

4

4

s

320
«w

0

6290

Q

J

J

J

20-0.5
8

ug/Vg

0

0

0

742

a

21-05
fl

ug/Vg

0

3:0

320

Q

8 4 9
579

Q

J

J
J

:: b 5

uq.'ka

0

1£C

160

0

956

^

J

J

JJ-0")
&

u.gAq

1 /

300
1700

0

17800

0

J

14.'6 S
tl

:^AO

£

1 '3

145'

610

1BO
340
290

^10
1 100
•MO

4 l i )

250
3^0

:«o

100

140
390

2000
9280

1SO
76
100
556

92800

Q

J

J
j

J

J
J
J

J
D

J

J
B
J

J

J
J

R

J
J

J5-45

-•9*S

l

t

',10

390
?400

0

04000

Q

J

J

J

J

2£-0 :
e

*.•<]*• ,"

'

2

0

0

7 2 3
479

j

R

J
J

S«rptt rafter notaf on for tMt pit ttmptot frxJcatos t« tampt* poim by nirtwr folowwl bv Vta ipproidmata Oepft. in feet, at wt^ch ih*
itrrpt* was cotoctod. For met tampto depfi ind • 1st of ptrwnetart analyzed. IM Table 2 7A or 2.7B

War* Eniy Irtfcaln »» compcuid WB» not delected
Q - Indcates t» qualfler appled to tw resUt fdovrfng data valdalon (tM betow).
J - Quanttafloo Is apprcndmate due to Imttaflons Menflfled during tw qualty conf ol re^ew (data valdaflon)

B - This result Is qualHativery suspect since Ws compound was detected in field anf/or laboratory Wanks a
' - The presence of Ms compouyJ is indicated however. J>e exact concentration '.annot be calculated
R - Unrelable result - ana^yie may or may not be present in this sample
ft • Data from a resampling event as ou&nertm Table 2-7B
For detailed chemistry resufts. refer 10 Appendix K



TABLE 4-13 (CONTINUED)
ON-SITE TEST PIT SOIL SAMPLES 0-0.5 FEET

ANALYTICAL DETECTIONS
NEASE SITE. SALEM, OHIO

Sample Number
Remarks
Jnltt

VOLATILE COMPOUNDS
Methylene Chloride
Acetone
1.2-Oichtaroethene (total)
1,2-Dtehloroethane
2-Butanone
1 , 1 ,2,2-Tetrachloroetfiane
1,2-Dtchloropropane
Trtchloroethene
1,1,2-Trichloroethane
Benzene
Tttmohtoroethene
Toluene
Chloro benzene

TOTAL VOLATILE COMPOUNDS
SEMIVOLATILE COMPOUNDS

1,2-Dtehlorobenzene
4-Methylphenol
Hexachtoroethane
Naphthalene
f taxBCttorotxttodtenc
4-CNor>3-Methylphenol
2-MethylnapriOialene
1 l«iarhlnnr i i irlnnantarllanaHocBcniorocyciopernBanne
DlbflfizoturBn
Dfethyfpnltialate
N-Nltro«odlphenylamlne
Hexachlorobenzene
Phenanthrene
Dt-n-Butylphthalate
Ruoranthene
Dimethyl phthalate
Pyrene
Butylbenzytphthalate
Chrysene
bU(2-Bhylhexyl)Phthalate
Benzo(b)Ruoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Benzo(g,h,l)Perytene
Diphenyl Sulfone

TOTAL SEMIVOLATILE COMPOUNDS
PESTICIDE COMPOUNDS

Endrln
beta • BHC
delta-BHC
4.4-DDT

TOTAL PESTICIDE COMPOUNDS
OTHER COMPOUNDS

Kepone
Photomlrex
Mlrex

— 2TM5 —

*_ ug/kg

7

7

44

44

0

2.57
852

Q

J

B

J
J

26-0.5 — T
«

ug/Kg

260

78

338

70

130

82

190

472

0

2 8
278

Q

J

J

J

J

J

29-05 [
«

ug/kg

4

1

5

0

0

5.88

Q

J

J

J

5oTT5

ug/kg

0

35

47

42

38

36
30
34

262

0

565
100

Q

J

J

J

J

J
J
j

J
B

31-05

ug/kg

0

33

86

55

174

0

13 2

Q

J

J

J

B

Frequency
of

Detection

1
2
1
3
4

5
7
3
1

2
11
2
1

2
1
1
3
•1
1

1
4
4
1

1
4
4
10
5
2
3
2
3
1
2
13
4
4

2
1

10

1
1
1
1

13
30

Minimum
Detection

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
pr^i
bUL

BDL
BDL
DP\IbUL

BDL
BDL
BDL
BU
POL
'JDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
FLU
BDL

BDL
588

1 Maximum
Detection

3
260
250
11
78

530
32
190
36
15

260
11
7

640
83
180
340
290
38
400
250
210
1100
440
1700
410
1100
250
350
240
1300
300
940
340
390
190
38

7000

16
180
76
100

550
2080000

H_a!EH)Miy!»J41!>4fl.ftNaHMgit4-1M.»61 TZ-Jan-Sb IOOOAM —

Sent* rurfcer notolon for tost pit tamptot Indcit** •* tempto poM by ontoer foKwvd by fto •pprotfmate depth, in feet, at wrtch th«
tarnpto wtt cotoctod. For exact temple depfri tnd • hi of parameter* vwtyzttf. *w Tabte 2.7A or 2.7B.

Blerfc Entry indettM tie corrpotnd wit not detected.
Q - Meet** tie queMer apoled to f» rvtuK fotowlng data valdaton (t*« betow)
J - Quarfttafon It appronmate due to Irrttatora idwrafled during tha qualty control review (oats valuation

B - This resun is quaiitativery suspect since Ihis eompoux] wns deistier) in field ana/or i,ir>oraiorf tn
' - The presence o( r»s corrpomxl i^ irvicaied however ff\« «xac'. coieentranon CRWOI t-.e cfl^M'a'f*--.

R • unrehable resuH - annfyie may ot may not be Resent In trvs sampip
a • Qaia from ft resamphng event as ou">ned m ' V& 2-7B



TABLE 4-14
OFF-SITE SOIL BORING SAMPLING RESULTS

ANALYTICAL DETECTIONS
NEASE SITE, SALEM, OHIO

Sample Number

Remarks

Units
VOLATILE COMPOUNDS

Toluene
SEMIVOLATILE COMPOUNDS

Naphthalene
2-Methylnaphthalene
Dlbenzofuran
Dlethylphthalate
N-Nltrosodiphenylamlne
Phenanthrene
DI-n-Butytphthalate
Fluoranthene
Pyrene
Butyl be nzylphthalate
Benzo(a)Anthracene
Chrysane
bls(2-Ethythexyl)Phthalate
B«n2o(b)nuoranthene
Benzo(k)Fluoranthene
Ben2o(ajPyren9
lndeno(1 ,2,3-<;d)Pyrene
Berzo(3,h,i)Perylene
TOTAL SEMIVOLATILE COMPOUNDS

PESTICIDES

Dleldrin
4,4'-DDD
4,4'-DDE
4,4'-DDT

TOTAL PESTICIDE COMPOUNDS
OTHER COMPOUNDS

Photomlrex
Mlrex

01-0.5

ug/kfl

NS

49

130

179

0

716

Q

R
R
R
R
J
R
R
R
R
R
R
R
J
R
R
R
R
R

01-3.5

ug/kg

NS

420

420

0

Q

02-0.5

ug/kg

NS

560

560

6.4

6.4

832

Q

J

02-3.5

ug/kg

NS

170

17,

0

50.2

Q

J

03-0.5

ug/kg

NS

270

270

6.2

6.2

259

Q

J

J

03-3.5

ug/kg

NS

440

440

60

60

Q

04-0.5

ug/kg

NS

58
41

110

50

50

309

33

33

298

Q

J

J

J

J

J

04-3.5

ug/kg

NS

860

860

0

I

Q

1

05-0.5

ug/kg

NS

0

0

ur ?__

Q

,

05-3.5

ug/kg

NS

49

46

95

o
1

Q

J

J

L_

07-0.5

ug/kg

NS

270
440
100
70

200
190

53

45

61

66
66

1 56:

:J t
i m
1 10

7?9 0

61 .4

0

J
J
J
J

J
J
J
J

J

J
.1

07-35

ug/kg

NS

34

56

56

ieo

360

.- : .:

•:• . '

0

j
j

j

j

1

j

mfl d:\proJect3\933-6154\rt.tpt\tablM\tt>l4-n»wt)1

Notes:
Sample number notation for soil borings indicates the sample point by number followed by the approximate depth, in feot. at whir.h the sample .vns.

parameters analyzed, see Table 2.6 for Off-Site Soil Borings or Table 28 for On-Site Soil Borings
Blank Entry Indicates the compound was not detected.
Q - Indicates the qualifier applied to the result following data validation (see below).
J - Quantitatlon Is approximate due to limitations Identified during the quality control teview (data validation)
R - Unreliable result - analyte may or may not be present In this sample.
NS - Not Sampled
For detailed chemistry results, refer to Appendix K.

' e*act



TABLE 4-i4 (CONTINUED)
OFF-SITE SOIL BORING SAMPLING RESULTS

ANALYTICAL DETECTIONS
NEASE SITE, SALEM, OHIO

Sample Number

Remarks

Units
VOLATILE COMPOUNDS

Toluene
SEMIVOLATILE COMPOUNDS

Naphthalene
2-Methytnaphthalene
Dlbenzofuran
Dlethylphthalate
N-NKrosodiphenylamlne
Phenanthrene
DI-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzyfphthalato
Benzo(a)Anthracene
Chrysene
bls(2-Ethymexyf)Phthalate
Benzo(b)Ruoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
IndenoM ,2,3-cd)Pyrene
Benzo(g ,h ,l)Perylene
TOTAL SEMIVOLATILE COMPOUNDS

PESTICIDES
Dleldrtn
4,4'-DDD
4,4'-DDE
4,4'-DDT

TOTAL PESTICIDE COMPOUNDS
OTHER COMPOUNDS

Photomlrex
Mlrex

08-0.5

ug/kg

NS

52

52

0

97.8

Q

J

08-3.5

ug/kg

NS

200

310

1900

2410

0

Q

J

J

09-0.5

ug/kg

NS

64

110
88

64
60

94
94
53
47
43

717

0

110

Q

J

J
J

J
J

J
J
J
J
J

09-3.5

ug/kg

NS

47

150

197

0

88.3

Q

J

J

J

11-0.5

ug/kg

NS

0

0

82.8

Q

11-3.5

ug/kg

NS

43

150

240

433

0

Q

J

J

J

12-05

ug/kg

NS

67

180

247

0

104

Q

J

J

1 2 - 3 5

ug kg

NS

390

390

SB-35-0 5

I

Q I ug kg

SB-35-35

1
Q ug-kg

1 i

NS

29
25

1 M

I

0
"•" o"

0599
959

3

J
J

J
B

0

0

639

Q

Frequency

ol

Dotoct of

J 1

B

^
2
I
5

2
2
8
4
4
5
1
2
8
j
->
1
1
1

^
1
j
T

1

14
m«_a:\proj«cts\933-6154Y1.rpt\i»blej\J)l4-14l>.v«t>i

Notes:

Sample number notation for soil borings Indicates the sample point by number followed by the approximate depth, in feet, at which the sample was collected For exact sample dopth and a list of parameter
Table 2.6 for Off-Srte Soil Borings or Table 2.8 for On-SKe Soil Borings.

Blank Entry Indicates the compound was not detected.
Q - Indicates the qualifier applied to the result following data validation (see below).
J - QuantKation Is approximate due to limitations Identified during the quality control review (data validation).
R - Unreliable result - anatyta may or may not be present In this sample.
NS - Not Sampled
For detailed chemistry results, refer to Appendix K.

11-JwvM
09:42 AM

:nirrurv

•M.-'Cir.",

.M .-0

'/at.imum

~o;ec;ed
'.'aijc

B ' ~" 3

BO:.

BCl.

60.
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL

_eDL

BD'.

BDL
err.
BOi

BO.

2 7Q
440
; oo
70

200
200
310
110
88

1900
64
61

• 350
94
94
53
47
43

3
9 6
! 10
1 '0

0599
832



TABLE 4-16
ON-SITE TEST PIT SOIL SAMPLES 0.5 • 3.5 FEET

ANALYTICAL DETECTION

ERM-Mldwest Sample Number
Remarks
Units

V6LATILE coMPbUNlbs
Methyteno Chloride
Acetone
1 ,2-Dlchloroethene (total)
1 ,2-Dichloroethane
2-Butanone
1 ,1 ,2,2-Tetraehloroethane
1 ,2-Dlchloropropane
Trichloroethene
1 ,1 ,2-Trfchloroothane
Benzene
Bromoform
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene

TOTAL VOLATILE c6Mp6UKIGs
SEMIVoLATILE COMPOUNDS

1 ,2-Dlchlorobenzene
Hexachloroethan*
Naphthalene
Hexachlorobiitadlene
2-Methylnaphthalene
Hexachlorocyclopentadlen*
Dlethytphthalate
N-Nltrosodlphenytamlne
HexachloroLtinzen*
Pentachlorophenol
Phenanthrene
Fluoranthene
Pyrene
Benzo(a)Anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzofb)Fluoranthene
BenzofkjFluoranthene
Benzo(a)Pyrene
Dimethylphthalate
Dlphenyl Sulfone
Butyl be nzylphthalate
3 .•t-Dichloronrtrobenzene
f OTAL SEMIVoLATILE COMPOUNDS

OTHEft CC*lP6UNt>$
KEPONE
PHOTOMIREX
MIREX

0^3.5

ug/kg

5
21

7

33

NA
6

•

•

5820

0

J

02-3.5

ug/kg

6

73

79

NA
0

4.42
151

Q

J

J

04-3.5

*ug/kg

200

18

218

NA
0

258

Q

J

J

05-3.5

ug/kg

34

2

36

46
110
76
60
71
58
120
120
57

NA
718

88.9
1060

Q

J

J
J
J
J
J
B
J
J
J

J
J

06-3.5

*ug/kg

0

NA
0

11.4

Q

J

07-3.5

ug/kg

12

12

93

NA
93

6250

Q

08-35

*ug/kg

0

57
68

NA
125

*

2940

Q

J
J

J

09-3.5
n

ug/kg

2300

160

4100

6560

0

Q

10-35
»

ug/kg

150
350
10
14

810

280
77
1?

330
6
14

2053

39
8600
63

2200

10902

6010

Q

J
J

J

J
J

J
J
J

R

J

11-3.5

ug/kg

3

6

9

42

44

90
160

' 38

120

84

NA
578

4440

Q

J

.1

J

J

J
J

J

J

J

12-3.5
9

ug/kg 0

,' J

3 i J

I
5

47 J

13-3.5

*uq/kg

•J

7

5

1800

1500

NA

.'.'JO

1547 ' 2290
j

W5 J

•

126000

Q

J

J

J

J

_J
,

J
mfl_dVo|«W933-eiMV1rT>f«aM«s\a>l4-1SA.WB1 12-Jtn-9« 10:10 AM
Nottt:

Sanx»a rentur notaton fcr §o« twt p*t ttmptot Meant tn Mmpto prim By nirtxt Mound by lh« >ppradmat« depd. in feet, »i »rtc»i H« umpw ««s coltctea For exact sample depth era a hsiol parameter an^ry/ea \ee iswe 2 7Aof 2 7B
Blank EnTy MntM tut compcund wtt not detected
Q - Indntet tw qu»l(l«r tppled to tit rwJI foKMtnc <MH v»l»»on (ut twtow).
J - QumtWon It ippro>lm«(« du« to lirtalont W«nM»d iJuWg tM qutlty eor*ol r«v(«« (*t« vtldilon).
B • TNt rttUI l« qmttotvtty moptet ttrft tit cixnpouid mi detected In Add «nd*«- Moratory btartn »l
NA-NotimlyZed.
R - UnrelaM> rnUI-*n«>y(* nrwy or m^ not b* pratenl m Mi ump4e.
• - Th« pratenct of fit corpotn) It Mated; hovcvtr, tw ma conecntiton cannot b* cal«Mt»d.
* - Data from ratamplng «v»nt at oullned In Tat* 2-7B.
For detailed cbemltty reault, refer to Appenlx K



TABLE 4-15 (CONTINUED)
ON-SITE TEST PIT SOIL SAMPLES 0.5 - 3.5 FEET

ANALYTICAL DETECTION
NEASESITE, SALEM, OHIO

ERM-Midwest Sample Number
Remarks
Units

VOLATILE COMPOUNDS
Methylene Chloride
Acetone
1,2-Diehloroethene (total)
1 ,2-Dlehloroethant)
2-Butanone
1 ,1 ,2,2-Tetraehloroethane
1 ,2-Dlchloropropane
Trlchloroethene
1,1,2-Triehloroethane
Benzene
Bromoform
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene

T6TAL VOLATILE cbwpouNts
SEMIVoLATILE COMPOUNDS

1 ,2-Dlchlorobenzene
Hexachloroethan*
Naphthalene
Hexachlorobutadlene
2-Methylnaphthalene
Hexachlorocyclopentadlene
Diethylphrhalate
N-Nrtrosodlphenytamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Fluoranthene
Pyrene
Benzo(a)rtnthracene
Chrysene
bis(2-EthyJhexyt)PMhalate
BenzofbJRuoranthene
BenzofloFluoranthene
Benzo(a)Pyrene
Dlmethylphthalate
Dlphenyl Sulfone
Butyl benzylphthalate
3, 4-Dlchloronrtro benzene
toTAL SEMWoLATILE ebMPoUNTJS

6THERC6MP6UNDS
Kepone
Photomlrex
Mirex

14-3.5

*ug/kg

8

43

17

8

56

132

1200

520

NA
1?2u

16.1

Q

J

J

J

J

J

J

15-3.5

*ug/kg

13

13

69

NA
69

333

Q

J

J

J

16-3.5
«

ug/kg ..

8

94

220

322

150

340

8900

NA
9390

*

7610

Q

J

J

J

17-3.5
n

ug/kg

3

21

11

79

114

90

340

NA
430

1700

Q

J

J

J

B

18-3.5
#

ug/kg

0

77

NA
77

7.98
425

Q

J

R
J

19-3 5
#

ug/kg

2

2

NA
0

-
959

Q

J

J

20-35
n

ug/kg

11

44
1

56

200

56

NA
256

3.61
533

I 21 -35
a

Q | ugikg

J

i

35
2

9
J j_
"I- 46" -

J

J

J
J

89

NA
89

697
178

Q

J

J

J

2 2 - 3 5

ug'kg

0

R2

82

20 1

Q

23-35
H

ug^-g

?40

40

74

2 .; . i c-

j » i :
o _ . . ' : J -J ....^_

ii

i -, '
P

; ' r * 1 ' 1 , I
I

1 1 ; '

• 1 11 1

j 1
' M I . M

354 ' ' ,\ j ~~

J

J

150

80

150

380

103
mtl_<l:\pro)»et«\«3i-«1M\ri.rpt\t«blee\tbM-15B.WB1 13Jen-M 10:11 AM

-•- . - . . . . ._ * .

4S..- ' J .'
.. ! .V.. ;

! • ; • _,

•.:-.•_ i j
TO ' J
1 f r J

7?0 1 J i

1 30 J

'
\ . I

i • : ' • ' J

J

I
1 I

120 B
681

30PO '

.

152(1

Notes:
Sempta number noMon for tot test ptt temple* Mcttet tw temple pant by nmxr folowed By ne approximate depth, in leet, at <*dcn the jampie «s collected for e.aci sample nepm ana a *5i oi para,™,,,,,., imai,jM 5re raoie 2 7 A or 2 :B
Blank Enty IndcttM ret compound w» not detected.
Q - todcetet ft* qutlller eppfetf to tie rnUI (olowlng deta veldalon (tee below)
J • Quanttalon l« eppradmete am to Imltatont Menlfled dulnj fie qualty confol revtm (diti vildegon)
B - Trt« r«sui li qutltttatvtfy iusptet fine* tw compotnj wti detoclxl In field trxVor laboratory NarM «i sMiar leveit
NA - Not irayttd.
R - Unrel»M» rMiA-tniye may of rrny not be prnenl In Mi umpM
• - Th* pr>Mnc« <* M« compotm H mdcitad; howtvtr. tw end conctnnton cannot b* caicuited
* - Datt from mimplng event n ouflned In Table 2-7B.
For detelled chemltfy reija, refer to Appendx K.



TABLE 4-15 (CONTINUED)
ON-SITE TEST PIT SOIL SAMPLES 0.5 - 3.5 FEET

ANALYTICAL DETECTION
NEASESITE, SALEM, OHIO

Remarks
Units

VOLATILE COMPOUNDS
Methylene Chloride
Acetone
1 ,2-Dlchloroethene (totaQ
1 ,2-Dlchloro«thane
2-Butanone
1 ,1 ,2,2-T«trachloroethane
1 ,2-Dlchloropropane
Trichloro«then«
1,1.2-Trlchloroethane
Benzene
Brornoforrn
Totrachloroethene
Toluene
Chlorobenzene
Ethyl benzene

T6TAL VOLATILE C6MP6UNBS
SEMIVOLATILE COMPOUNDS

1 ,2-Dichlorobenzene
Hexachloroethane
Naphthalene
Hexachlorobutadlene
2-Methylnaphthalene
Hexachlorocyclopentadlene
Dlethytphthalate
N-Nltrosodlphenylamlne
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Fluoranthene
Pyrene
Benzo(a)Anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo(b)Ruoranthene
BenzofklRuoranthene
Benzo(a)Pyrene
Dlmethyiphthalate
Dlphenyl Sulfone
Butyl be nrylphthalate
3,4-Dlchloronltrobenzene
TOTAL SEMIVOLATILE COMPOUNDS

OTHER COMPOUNDS
Kepone
Photomlrex
Mlrex

25-3.5

ug/kg

2

5

7

120

120

•

2420

Q

J

J

J

J

26-3.5
#

ug/kg

430

56

7

493

0

3.45
313

Q

J

J

27-3.5

*ug/kg

4

4

8

0

21.3

Q

J

J

J

29-35
»

ug/kg

0

0

4.61
186

Q

J

TP-30-3 5

ug/kg

1
2

3

32

32

Q

J
J

k
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
J
R

TP-31-35

ug.'kg

2

2

29

74

103

Q

J

J

J

Frequency
Of

Detection

1
6
2
5
4
9
5
8
1
2
1

15
2
5
1

5
2
2

.2
3
1
1
2
6
1
5
1
1
1
1
9
1
1
2
1

10
1

7
26

Minimum
Detection

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL

Maximum
Detection

3
430
350
23
56

2300
73

280
77
12
35

4100
6
56
1

1200
310
120
130
120
180
57
90

1800
8600
130
110
76
60
71

340
120
120
57
120

8900
32

88.9
126000

mljt*rc \̂B334li4V1.rpnat4e«\l>M-1SCVVB1 12-Jan-96 10:13 AM

Samp* rurtw notalon for Ml Ml pit tarrpln Mettn tie urnpte print by rurmr totowed by tie ippnnknett dtpih. m fMt. st *Neh the sgrnpK was coiected
Bhi* EnTy Mettet tut conpouid wit not d*t*ct*d.
Q - MeatM tw quilfltr >ppl*d to t* mult lotorfng dx> valditon (••• Mow).
J - OuanMlon li •ppnndnwt* dut la Irrttriora Identfled di/lng t» qualty conrol ravlew (dtt> valdtlon).
' - Th* prnwtc* of tit compound If Indoled. homvw. Iw met conctnnion c>moi tw c»loJ«led
* - Data from rtumplng «vort tt ouinod m Tibto 2-7B.
For detailed cheirtitry remits, refer to Apperxtx K.

For exnct sample depn and a 1st ot parameters analyzed, see Table 2 7A a 2 7B



TAi .-16

ON-SITE TEST PIT SOIL SAMPLES 3.5-6.5 FEET
ANALYTICAL DETECTIONS
NEASE SITE, SALEM, OHIO

Sample Number

Units
VOLATILE COMPOUNDS

vlethylene Chloride
Acetone
1 ,2-Dlchloroethene (total)
Chloroform
1 ,2-Dlchloroethane
2-Butanone
1 ,1 ,2,2-Tetrachloroethane
1 ,2-Dichloropropane
Trichloroethene
1 ,1 ,2-Trtchloroetnane
Benzene
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Xylene (total)

TOTAL VOLATILE COMPOUNDS
SEMIVOLATILE COMPOUNDS

Phenol
2-Chlorophenol
1 ,3-Dlchlorobenzene
1 ,4-Dlchlorobenzene
1 ,2-Dlchlorobenzene
4-Methylphenol
Hexachloroethane
2,4-Dlmethylphenol
Benzole Add
2,4-Dlchlorophenol
1 ,2,4-Trfchlorob«nzene
Naphthalene
Hexachlorobutadlene
2-Methylnaphthalene
Hexachlorocyclopentadiene
N-Nitrosodlpnenylamlne
Hexachlorobenzene
Phenanthrene
Fluoranthene
Pyrene
bls(2-EthyJhexyl)Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Dlphenyl Sulfone

TOTAL SEMIVOLATILE COMPOUNDS
PESTICIDE COMPOUNDS

Methoxychlor
Uieldnn

TotAL PESTICIDE COMPOUNDS
6TH£ft coMtoUNbs

Kepone
Photomlrex
Mlrex
mtl.d Vo)«B«SJ-eUMrptoablest>W-16A.»M
Notes:

01-6.5

ug/kg

37
56
34

490

617'

120

310

430

0

•
2710

1!-Jan-3S

Q

J

J

02-6.5

ug/kg

21

51

0

0

0.279
10.2

1J.33PU

Q

J
J

04-6.5

ug/kg

57

16

20

35

48
13

189

0

0

6.27
196

Q

J

R
J

06-6.5 "

ug/kg

0

110

110

0

Q

B

07-6.5
#

ug/kg

59

6

65

100

480

770

1350

0

9 3 4

Q

J

J

B

J

08-6.5
tf

ug/kg

130

130

0

0

236

Q

I

I

i
I

09-6.5
#

ug/kg

3500

2200

54
13000

33

18787

450

450

0

3 13

Q

J
J

J

j

11-6.5

ug/kg

2

2

3

7

80

40
46

120

65
351

0

1470

Q

J

J

J

J

j
J

J

J

R
R
J

12-6.5
tt

ug/kg

3

2

2

7

2 7(JO

2700

0

369

Q

J

J

J

R

1 <

I —
1

Sample nurtoer notafon for son teal pit tarries Indcate* the sannple potnt by runber to*owed by ffie approximate depth, li
Blank Enty mdcotet tie compound waa not deteclM
Q - HxJcatas tie oualfler appled to <t» result Knowing data valoaton (»ee below).
J - Ouenttaton l< approximate Out to Imitations Identfled (Wing fie quatly confrol review (data valdalon)
B - This reai* ft qjeltatvety tuspecl since tit compound wia detected m flew and/or laboratory blanks n »imi»r levels
* - The preMnca of Mt compound Is Indicated; howavar. Ow exact eoncentaflon cannot be calculated.
R • UnralaHa mtA-arwIyta ray or ray not be praaent In Ms sample
* - Data from nxamplng event as outned In Table 2-7B
For detailed OwmlstY reiuti. refer to Appendix K.



TABLE 4-. CONTINUED)
ON-SITE TEST PIT SOIL SAMPLES 3.5-6.5 FEET

ANALYTICAL DETECTIONS
NEASE SITE, SALEM, OHIO

Sample Number

Unit*
VOLATILE COMPOUNDS

Methylena Chloride
Acetone
1 ,2-Dlchloroethene (total)
Chloroform
1 ,2-Dlchloroethane
2-Butanone
1 ,1 ,2,2-Tetrachloroethane
1 ,2-Dlchloropropane
Trtchloroethene
1,1,2-Trlchloroethine
Benzene
Tetrachloroethene
Tolutn*
Chlorobenzene
Ethylbenzene
Xylene (total)

TOTAL VOLATILE COMPOUNDS
SEMIVOLATILE COMPOUNDS

Phenol
2-Chlorophenol
1 ,3-Dlchlorobenzene
1 ,4-Dlehlorobenzene
1 ,2-Dlchlorobenzene
4-Methylphenol
Hexachloroethane
2,4-Dlmethylphenol
Benzole Acid
2,4-Dlchloropheno!
1,2.4-'. u-M.orobenzene
Naphthalene
Hexachbrobutadlene
2-Methylnaphthalene
Hexachlorocyclopentadlene
N-Nrtrosodlphenytamln«
Mexachlorobenzene
Phenanthrene
Fluoranthene
Pyrene
bis(2-EthyJhexy1) Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Diphenyl Sulfone
TOTAL SEMIVOLATILE COMPOUNDS

PESTICIDE COMPOUNDS
Methoxychlor
Dieldrln

TOTAL PESTICIDE COMPOUNDS
OTHER COMPOUNDS

Kepone
Photomlrex
Mirex

13-6.5
f

ug/kg

8

5
3

13

29

0

0

*

673

Q

J

J
J

R

J

14-6.5

*ug/kg

190
12
150

51

220
38
290
180
5

120

1256

110

4500

•

190

400
5200

380

380

Q

J

J

J

B

15-6.5

ug/kg

4

4

0

0

10.2

Q

J

J

16-6.5

*ug/kg

210

31

3400

3641

2400

400

1400

57

2900

130

7287

0

"

32800

Q

J

J

J

17-6.5
«

ug/kg

720

450

540
1400

3110

68
50

200
37000

410

230
37958

0

1180

Q

J
J

J

B

J

R

18-6.5
tt

ug/kg

8

6

14

140
8300

220

500
9160

13
13

5 72
105

Q

J

J

J

J

J

J

J

18-7 5

ug/kg

9

310
11

120

450

98
99
69

3000
290000

430
140
290

120

17000
311246

0

4720

Q

J

J

J
J
J
J

J
J

J

J

19-6 5
#

ug'kg

1

3

5

84

93

0

0

0 763
3 5 7

Q

J

J

J

J

20-6 5
tt

ug/kg

0

46
35UO

43

730
4319

0

1 23
474

Q

J

J

j

2 1 - 6 5
tt

ug/kg

0

160

160

0

2 1

O

^ i- • O J

uq'kg

j
j
I

o

J

J
1 15 I J

130

180

0

P, 18

Q

J

J
mtd VejecaaSS-e 1 SMrptobbtMfau- \ 6B .wbl ' t2-Jar>-9^ 1235PM
Notes:

Sample number notaflon for soil test pit samples Indcatesftw fan^to point by number folowed by th« approximat
Blank Entry Indcates tie compouid was not (XtectxJ.
Q - krtcatei lh« qualflor applet to «w reiilt foKMlng (tan valdaloo (<•• below)
J - Qmrrttilon Is approximate due to lirttatom Iderttled c -ring tie quelty corwol review (data valDeton)
B - This retun It queltatvely aspect ttnce Mi compouno: wii detected m n«4d «nd«r tatxntory Henki at similar levels.
• . The presence of Ms compoundli Indicated; however, He ex»ct concenlralon cermet be cataJeted
R • UrrelaWe ranJl-tneryK may or mey not be present In Ms jampte
* - Data from resamplng event es ouaned m Table 2-7B.
For detailed chemuty renits. refer to Appendix K.

Intact, at sample was conecteo Fcx BTBCI sample oeptn ana a us! oi parameters a Tah<c ,.' '0 or



TABLE 4 NTINUED)
ON-SI, E TEST PIT Si. CAMPLES 3.5-6.5 FEET

ANALYTICAL DETECTIONS
NEASE SITE, SALEM, OHIO

sample Number

Units
VOLATILE COMPOUNDS

Methylene Chloride
Acetone ,
1,2-Dtehtoroethene (total)
Chloroform
1,2-Qchloroethane
2-Butanon«
1 ,1 ,2.2-Tetrachloroethane
1,2-Dichloropropane
Trlchloroethene
1.1,2-Trtchloroethane
Benzene
Tetrachloroethene
Toluene
Chlorobenzene
Ethytbenzene
Xylene (total)

TOTAL VOLATILE COMPOUNDS

SEMIVOLATILE COMPOUNDS
Phenol
2-Chlorophenol
1 ,3-Dtchlorobenzene
1 ,4-Olchlorobenzene
1 ,2-Dtahtorobenzene
4-Methylphenol
HexaentoroeJhane
2,4-Dimethylphenol
Benzole Acid
1 ,2,4-Trtchtofobenzene
2,4-Dlchlorophenol
Naphthalene
Hexachloro butadiene
2-Methylnaphthalene
Hexachlorocyclopentadlene
N-Nrtrosodlphenylamine
Hexachlorobenzene
Phenanthrene
Fluoranthene
Pyrene
bis(2-Ethythexyl)Phthalate
Benzo(b)Fluoranthene
BenzojkJRuoranthene
Dipheriyl Sulfone

TOTAL SEMIVOLATILE COMPOUNDS

PESTICIDE COMPOUNDS
Methoxychlor
Dlekfrln

TOTAL PESTICIDE COMPOUNDS

OTHER COMPOUNDS
Kepone
Photomirex
Mlrex
mfl_d:\pro)«cti\933-6154\ri.rpt««bie«\tijl4-16Cwb1

1 53-6.5

*ug/kg

4500

390

3600

8490

99

400

490

650
1639

0

255

0

R

R
J

J

J

J

J

J

J

26-66 —
n

ug/kg

8

8

0

0

255
12-Jan-96

Q

27-6.5
n

ug/kg

0

0

0

9 19
1238 PM

Q

J

59-45

ug/kg

0

280

390

88

14D

110
79
78

99
99
130

1493

c

Ui

Q

J

J

J

J

J
J
J

r
j'
j

j

TP-30-6

ug/kg

0

0

Q

Frequency
ol

Detection

2
2
3
1
2
3
8
4

a
2
4

10
2
4
1
1

2
1
1
3
8
1

2
1
1
1
2
1
1
1
1
1
^

'1
2
1
8
1
1

10

;,' i

Minimum
Detection

BDL
BDL
BDL
BDL
BOL
BDL
BCL
F.DL
3DL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDl
BDL
BDL
BDL
DDL
BDL
1DL
BDL
[<DL
BDL
BDL

BDL
BDL

Pi \
BL'L

Maximum
Detection

210
59
190
12

150
16

4500
56

2200
38

540
13000

35
120
48
13

110
50
69
200

37000
280
400
390
490
140
220
88

1400
140
57

no
2900
110
79
78

48U
99
99

2700
.

inn
13

(-, < -
war/.

Note):
S«mp!e numtxr notation tor ion te« pit simplts tndtittj th« simple point by number followed by me ipprc

IM T«bl. 2 7A or 2.78.
Blink Entry Indicates the compound was not d«t*ct>d
Q - Indicates the qualifier applied to tn« rtiult following data validation (ice below)
J - Quantratton la approximate due to Iknltatlona Identified during the quality control review (data validation)
• • The pr«s«nct of ths compound M Indicated; howevar. tnt txact concentration cannot be calculated
R - Unreliable rMult-anaryU may or may not b* present m this sample
* - Data from resampling event as outlined In Table 2-7B
For detailed chemistry results, refer to Appendix K



T> . 4-17
RAILROAD TRACK TEST PIT SAMPLE RESULTS

ANALYTICAL DETECTIONS
NEASE SITE, SALEM, OHIO

ERM-Mldwest Sample Number
Units

VOLATILE COMPOUNDS
1 ,2-Dlchloroethene (total)
Methylene Chloride
1,2-Dlchloroethane
Chloroform
1 , 1 ,2,2-Tetrachloroethane
Trichloroethene
1 ,1 ,2-Trichloroethane
Benzene
Tetrachloroethene
Toluene
Chlorobenzene

TOTAL VOLATILE COMPOUNDS
SEMIVOLATILE COMPOUNDS

1 ,4-Dichlorobenzene
1 ,2-Dlchlorobenzene
2,4-Dlchlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Dlbenzofuran
Dlethylphthalate
N-Nltrosodlphanylamine
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)Anthracene
Chrysene
bis(2-Ethyfhexy1)Phthalate
Benzo(b)Fluoranthene
Benzo(k) Fluoranthene
Benzo(a)Pyrene
lndeno(1 ,2,3-cd)Pyrene
Dibenzo(a,h)Anthracene
Benzo(g,h,l)Perylene
Dlphenyl Sulfone

TOTAL SEMIVOLATILE COMPOUNDS
PESTICIDE/PCB COMPOUNDS

OTHER COMPOUNDS
Kepone
Fhotomlrex
Mirex
mtl aAproJ«ctj\933-61S4\rt.rp(«ables\tbl4-17«.wto1

TP-50-4.0
ug/kg

0

0
BDL

11.3

Q
TP-51-4.5

ug/kg

250

710
110
110
510
98
60

1848

130

750

90000
90880
BDL

945
12-Jin-96

Q

J
J

J
J

J
R

J

J

TP-52-3.5
ug/kg

2
2
3

15

22

700
34000

290
440
650
170

310

82

100

140
140

2500
39522
BDL

3.38
515

01 22 PM

Q

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

TP-53-5.0
ug/kg

71

~l

25
98

120
9300

300
420
110

210

97
88
57
99
160
140
140
.17

130
11418

BDL

620

Q

J

J
J

J

J

J

J
J
J
J
J
J'
J'
J

J

TP-54-4 5
ug/kg

74

74

350
530
140

280
43
120
360
isn
via

500
soo
MO

mo

'j "\
.100

4:66
BDL

3 15
854

Q

J

J

J
.1

.1
j

j

J
j

J

TP-55-6 0
ug/kg

0

850
880
500
57

1100

210
200
UO
;:20
49

.150
260
\ 10
TO

'. 10

I 5066
BDL

159

Q

J
J
J
J

R
J

J
j
••'

.,

p

I R

L

TP-56-5 0
ug'kg Q

12 J

f-j

i
• o . _•

y, J

]
33 : ~]

' 1

1 ' • " •

"D:

Notes:
Sample number notation for soil test pits Indicates the sample point by number followed by the approximate depth, in feet, at which the sample was collected
Blank Entry Indicates the compound was not detected.
Q - Indicates the qualifier applied to the result during the quality control review (see below).
J - Quantitatlon Is approximate due to limitations Identified during the quality control review (data validation).
* - The presence of this compound Is Indicated; however, the exact concentration cannot be calculated.
R - Unreliable result-analyte may or may not be present In this sample.
For detailed chemistry results, refer to Appendix K.



TABLE (CONTINUED) '.
RAILROAD TRACK . _ST PIT SAMPLE RESULTS

ANALYTICAL DETECTIONS
NEASE SITE, SALEM, OHIO

ERM-Midwest Sample Number
Units

VOLATILE COMPOUNDS
1 ,2-Dlchloroethene (total)
Methylene Chloride
1 ,2-Dlchloroethane
Chloroform
1 ,1 ,2,2-Tetrachloroethane
Trichloroethene
1,1,2-Trichloroethane
Benzene
Tetrachloroethene
Toluene
Chlorobenzene

TOTAL VOLATILE COMPOUNDS
SEMIVOLATILE COMPOUNDS

1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2,4-Dlchlorophenol
1 ,2,4-Trlchlorobenzene
Naphthalene
2-Methylnaphthalene
Dlbenzofuran
Dlethytphthalate
N-NRrwodlphenylamine
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)Anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
!ndeno(1,2,3-cd)Pyrene
Dibenzo(a,h)Anthracene
Benzo(g,h,l)Perylene
Diphenyl Sulfone

TOTAL SEMIVOLATILE COMPOUNDS
PESTICIDE/PCB COMPOUNDS

OTHER COMPOUNDS
Kepone
Photomlrex
Mlrex

TP-57-3.0
ug/kg

3

4

T

160
5300
190

210
210
120

59
280
01

240
200
130
230

370
370
140
130
63
95

1800
10348
BDL

65.3
44.8
2230

Q

J

J

J
J
J
R
J
J
J
R
J
J
J
J
J
J
J
R
J
J
J
J
J
J
J

TP-58-4.5
ug/kg

0

0
BDL

58.8

Q
TP-59-6.5

ug/kg

0

93
110

81
130

230
220
170
250

540
540
180
200
60
160

2964
BDL

70.6

Q

R
R
R
R
J
J
R
R
J
J
R
J
J
J
J
R
J
J
J
J
J
J
R

TP-60-4 5
ug/kg

0

73
110

72

58
53
40
59

110
110

685
BDL

Q

J
J

J

J
J
J
J

J
J

Frequency
of Detection

1
2
->

1

•̂=:

.1

1

1

3
4
1
1
7
7
5
1
3
7
2
7
6
6
7
2
7
7
5
4
2
4
6

1
3
9

Minimum
Detection

BDL
BDL
BDL
DDL
BDl
RDL
BDi
BDL
BDL
BDL
BDl.

BDL
BDL
BDI.
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Maximum I
Detection

i:
".1

,lr''^
••>

• ;,

< • - •

i

700
3400C

190
290
850
880
500
57
750

1100
51
420
360
180
330
160
540
540
180
200
63
160

90000

65 3
44 8
2230

mil d:\projeca\933-6t54\flfpt\ttbiei\tbl4-17b.wb1
Notes:

Sample number notation for soil test pits Indicates the sample point by number followed by the approximate depth in feet, at which the sample was collected
Blank Entry Indicates the compound was not detected.
Q - Indicates the qualifier applied to the result during the quality control review (see below).
J - Quantitatlon Is approximate due to limitations Identified during the quality control review (data validation).
R - Unreliable result-anaryte may or may not be present In this sample.
For detailed chemistry results, refer to Appendix K.

12-Jan-96
01:23PM



TABLE 4-18
WASTEWATER TREATMENT PLANT SOIL BORING SAMPLE RESULTS

ANALYTICAL DETECTIONS
NEASE SITE, SALEM, OHIO

Sample Number
Remarks
Location
Units

VOLATILE COMPOUNDS

1 ,2-Dichloroethane

1 ,2-Dichloropropane

Xylene (total)

TOTAL VOLATILE COMPOUNDS

SEMIVOLATILE COMPOUNDS

1 ,4-Dichlorobenzene

4-Methylphenol

Benzoic Acid

Naphthalene

2-Methylnaphthalene

Acenaphthylene

Acenaphthene

Dibenzofuran

Fluorene

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Pyrene

Benzo(a)Anthracene

Butylbenzytphthalate

Chrysene

bis(2-Ethylhe)(yl)Phthalate

3enzo(b)Fluoranthene

3enzo(k)Fluoranthene

3enzo(a)Pyrene

lndeno(1 ,2,3-cd)Pyrene

Dibenzo(a,h.)Anthracene

Benzo(g,h,i)Perylene

TOTAL SEMIVOLATILE COMPOt

PESTICIDE COMPOUNDS

OTHER COMPOUNDS

Kepone

'hotomirex

vlirex

SB-1 3-5.5

WWTP
ug/kg

s
90

95

76

40

450

160

170

41

<;9

47

64

1400

400

210

2100

2000

1400

5400

1300

2400

2400

1200

420

110

420

22257

BDL

15.8

891

Q

J

J

J

J

J

J

J

J

J

J

J

J

J

J

B

J

J

J

J

J

J

J

R

J

J

SB-14-O9

WWTP

ug/kg

27

27

270

65

73

67

89

110

65

93

93

88

1033

BDL

15.4

Q

J

R

R

J

SB- 15-06

WWTP
ug/kg

6

55

4

65

86

86

230

390

53

55

220

150

4100

5370

BDL

19

Q

J

J

J

J

J

J

J

J

J

B

J

Frequency
of

Detection

3

5

1

3

3

4

2

4

4

2

2

3

3

3

1

2

3

3

3

1

2
1

3

3

3

2

2

2

3

0

3

5

Minimum
Detected

Value

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

Maximum
Detected

Value

6

90

4

95

86

270

450

230

390

41

49

53

64

1400

400

210

2100

2000

1400

5400

1300

4100

2400

2400

1200

420

110

420

28660

0

158

891

mO_d \proiects\933-6154\n tpt\Ubles«DM-18 wb1

Notes:
Sample number notation for soil borings indicates the sample point by number followed by the approximate depth, in feet, at
which the sample was collected. For exact sample depth and a list of parameters analyzed, see Table 26 for Off-Site Soil
Borings or Table 2.8 for On-Site Soil Borings.

Blank Entry indicates the compound was not detected.
Q - Indicates the qualifier applied to the result during the quality control review (see below)
J - Quantitation is approximate due to limitations identified during the quality control review (da;a validation)
B - This result is qualitatively suspect since this compound was detected in field and/or laboratory blanks at similar levels
For detailed chemistry results, refer to Appendix K.

11-Jan-96
1035AM



TABLE 4-,2flT i<?
SEDIMENT SAMPLING RESULTS

NEASE SITE, SALEM, OHIO

ERM Sample Number
Remarks
Unils

SD-53
FC-1
ug/kg Q

SD-54
FC-2
ug/kg Q

oD-55
FC-3
ug/kg Q

SD-56
FC-4
ug/kg Q

SD-57
FC-5
ug/kg Q

ED-58
FC-6
ug/kg Q

VOLATILE COMPOUNDS
Vinyl Chloride
Methylene Chloride
Acetone
Carbon Dtsuffide
Total 1.2-Oichloroethene
Chloroform
1.2-Oichloroethane
1.1.1-Trichloroethane
1 .1 ,2.2-Tetrachloroethane
1 ,2-Oichloropropane
Trichloroethene
1.1,2-Trichloroethane
Benzene
Tetrachloroethene
Toluene
Chlorobenzene

2

2

B

J

14
2

380
16

640

370
3

420
10
59

1900
8

20

J
B

J
J

J

J
J

J
J

2

260
2

60

190

76

55
77

12

B

J

J

J

8 J

22

12
5
3

19

2
12

J
J
J

J
J

SEMIVOLATILE COMPOUNDS
Phenol
1,4-Oichlorobenzene
1 ,2-Dichlorobenzene
Hexachtoroethane
2.4-Dichlorophenol
Naphthalene
Hexachlorobutadiene
2-Methy<naphthalene
2.4,6-Trichlofopheoo)
Acenaphthylene
Acenaphthene
Dibenzofuran
Diethylphthalate
Fluoreoe
Hexachlorobenzene
Phenanthrene
Anthracene
Dt-fl-ButytDhthaMe
Fkioranthene
Pyrene
ButylbenzylphthaMe
Benzo(a)anthrac«ne
Chrysene
Benzo(b)fluorar<thene
B«nzo(k)fluoranthene
Benzo(a)pyrene
lnd«no<1 ,2,3-cd)pyrene
Diphenybulfone

540

26

PESTICIDES
Dieldrin
4.4--OOO
Methoxychlor 30
OTHER COMPOUNDS
Mirm
Pnotonwrvx
Kepone

Total Volatile*
Total Semlvolatiles
Total Pesticides

380
57.3

J

J

J

R

260
6800

98
51

260
230
460

110

2300
530
38

110
230
160
170
110

10000

4.7
11

330

J

J
J
J
J
J

J

J
J

J
J
J
J
J

J
J
J

46400
299

4
566
30

3842
21917
345.7

J
J
R

43
96

4300
220
420
85

160
110
95
48
33
72

45
3000
250
110

730
920

410
510
470
370
310

9800

J
J
J
J
J
J
J
J
J
J
J
J

J

J
J

J

J
J
J
J
J

J

410

67

110

46

170

140
160
160
60
91
78
68

J

J

J

J

J

J
J
J
J
J
J
J

540

1300

75

1300

66
88

J

J

J
J

60

210

47

81
71

47
56
40
44
38
24

1100

12

650

J

J

129000
401

J
J
R

267 J

R

734
22607

862

0
1560

0

136

R

8
3369

0

1100
463

J

J

J

J
J

J
J
J
J
J
J
J

J

R

75
1818

0

Notes:
Blank Entry Indicate* the compound was not detected.
Q - Indicates the qualifier applied to the result foHowing data validation (see below).
J - Quantitation b approximate due to limitations identified during the quality control review (data validation).
B • This result b qualitatively suspect since this compound was detected In fMd and/or laboratory blanks at similar levels.
R - Unreliable result-analyte may or may not be present in this sample.

07-Nov-94
10:49 AM



TABLE 4-2tf l<7
SEDIMENT SAMPLING RESULTS

NEASE SITE, SALEM, OHIO

ERM Sample Number
Remarks
Units

SD-59
FC-7
uo*8 Q

SD-72

"O/kfl Q

SD-74

ug/Vg Q

Detection
Frequency

Detection
Minimum

Detection
Maximum

VOLATILE COMPOUNDS
Vinyl Chloride
Methylene Chloride
Acetone
Carbon Dtsulfide
Total 1 ,2-Dichloroethene
Chloroform
1.2-Oichloroetfiane
1,1.1-Trichloroethane
1 ,1 ,2.2-Tetrachloroethane
1 ,2-Dichloropropane
TricMoroethene
1.1,2-Trichloroethane
Benzene
Tetrachloroethene
Toluene
,xT)tofOO f̂lZ0O^

4

4
14

5

3

B

J
J

J

J

450

1
4
1
1
4

, 2
4
1
4
1
5
1
3
3
1
2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

14
4

450
4

380
16

640
c

370
3

420
10
59

1900
8

20
SEMIVOLATILE COMPOUNDS
Phenol
1.4-Oichlorobenzene
1 ̂ -Oichtorobenzen*
Hexachloroethane
2.4-Oichlorophenol
Naphthalene
Hexachlorobutadiene
2 -Methyl naphthalene
2.4,6-Trichlorophenol
Acenaphthytene

Dioenzoruran
Diethylphthalate
Fborene
Hexachlorobenzene
Phenanthrene
Anthracene
Di-n-Butytphthalate
Fkionnthene
Pyrene
Butylbenzylphthalate
Benzo{a)anthracene
Chrysene
Benzo<b)Auonnthene
Benzo(k)fluoranthene
Benzo(«)pyrene
lndeno(1.2.3-cd)pyrene
Diphenytoulfone

2
2
6
2
2
3
2
3
1
1
1
3
1
1
3
5
2
1
3
3
1
5
5
4
4
3
1
3

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BOL
BDL
BDL

60
260

6800
220
420
260
230
460
95
48
33

110
1300

45
3000
530
110

1300
730
920
160
410
510
470
370
310

24
10000

PESTICIDES
Dieldrin
4.4-DOO
Methoxychtof

2
1
3

BOL
BDL
BOL

12
11

850
OTHER COMPOUNDS
Mirex
ttotoiTiirax
lepone

11400
36.6 J

R

513 J

R

438

Total Volatile* I 30
Total Swntvotatites 0
Total Pesticides 1 0

0
0
0

450
0
0

9
5

136
BDL

129000
463

I-2UD.WD1

Notes:
Blank Entry indicates the compound was not detected.
Q - Indicates the qualifier applied to the result during the quality control review (see below).
J - Quantttatfon b approximate due to limitations identified during the quality control review (date validation).
B - This result Is qualitatively suspect since this compound was detected in field and/or laboratory blanks at similar levels.
R - Unreliable result-anaryte may or may not be present in this sample.

07-Nov-94
1053AM



SURFACE WATER SAMPUNG RESULTS

ERM-MkJwest Sample Number
Remarks
Units

SW-55
(FC-3)
ug/l Q

SW-57
(FC-5)
ug/l Q

SW-58
(FC-6)
ug/l Q

SW-59
(FC-7)

uo/1 Q

SW-72

ug/l Q

SW-74

ug/l Q
VOLATILE COMPOUNDS
AC6tOO6
1 .2-Dichtoroethene (total)
Chloroform
1.2-Dichloroethane
Carbon Tetrachloride
Vinyl Acetate
1 ,1 ,2,2-Tetrachloroethane
Trichtoroethene
Dibromochlororne thane
1 , 1,2-Trichloroethane
Benzene
Bromoform
Tetrachloroethene
Toluene
Chkxobenzene
Ethylbenzene
Xytene (total)

21
3

100
2

310
94
2
4

140
6

220
25
13
2
6

J
J
J
J

J
J
J
J
J

J

J

6 J

170
14
1

69

140
82

5
38

54

1

J

J

SEMIVOLATILE COMPOUNDS
BenzylAlcohol
1 ,2-Dichlorobenzene
Hexachloroethane
2-Nitrophenol
Jenzoic Acid
2.4-Dichlorophenol
Diphonytsutfboo

11
180
4
1

4
450

J
J

J

7
28

310

210

J

62
5

2

10

J

,3

110
PESTICIDES

0.67 |
OTHER COMPOUNDS
Mirex
twtomirex
Kepone

0.362
0.0151
0.292

J
J

0.034 0.0636

Detection
Frequency

Detection
Minimum

Detection
Maximum

1
3
4
3
2
2
4
4
2
3
5
1
4
1
3
2
1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

170
21
3

100
2
6

310
94
2
5

140
6

220
25
13
2
6

3
3
2
2
1
2
3

BDL
BDL
BDL
BDL
BDL
BDL
BDL

11
180
4
1

310
4

450

1 BDL 0.67

3
2
2

BDL
BDL
BDL

0.362
0.0151
0.292

Total Volatiles
Total Semh/olatiles
Total Pesticides

948
650
0.67

6 574
555

79
123

mU d:\projecfcW33-ei 5*fNabte*\tt*4-21wt>1
Notes:

Blank Entry indicates the compound was not detected.
Q - Indicates the qualifier applied to the result during the quality control review (see below).
J - Quanttation is approximate due to limitations identified during the quality control review (data validation).

07-NOV-94
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Table 4-
Sand 1 Groundwater Results (Rounds 1 and 2)

Nease Chemical Co., Salem. Ohio RI/FS

Well

COMPOUND

VOLATILES
Vinyl chloride
1.1-Oichloroemene
Total 1,2-Dtchtoroethene
Chloroform
1 ,1 ,2,2-Tetrachloroethane
Trichloroethene
1.1.2-Trichloroethane
Benzene
Toluene
Chlorobenzene
Ethylbenzene
1 ,2-Dichtoroethane
Tetrachkxoethene
Styrene
Chloroethane
Chkromethane

TOTAL VOLATILES

SEMIVOLATILES
Phenol
2-Chtoropnenol
1 ,4-DtcrUorobenzene
1 ,2-Dichtorobenzene
2-Methytphenol
it mj-fl, Jrihan 1

2,4-Oichlorophenol
Naphthalene
2-Nitroanattne
Diphenytsutfone
1 .3-DJentorobenzene
3-NJtroanafine
bis(2-Ethyttiexyl)phthalate

TOTAL SEMIVOLATILES

PESTICIDES
4.4-DDE
'jntitm
•ndosutfan suffate

4.4-ODT
alpha Chtordane
wnma Chlordane

4,4-DDD
alpha BHC
gamma BHC (Llndane)
Jdrin

HepUchlor
MethoxycMor
Endrin Aldehyde

OTHER COMPOUNDS
Mirex
Photomirex
Kepone

S6

Round 1

460
130

64000
540
1300
1500
98J

5900
1700
1700
960
BDL
BDL
BDL
BDL
BDL

78308

22J
18J
38J
670J
25J
42J
SJ
7J
15J

260J
R
R

BDL
1102

0.01 4J
0.026J
0.036J
0.01 J
0.038J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL

19000
1200J
2700
7900
BDL
6600
2000
2000
1200J
BDL

12000
BDL
BDL
BDL

54800

400J
13

68J
8800
BDL
BDL
38
R
4J

S20J
3J
7J
R

10C53

BDL
BDL
BDl
BDL
BDL
BDL
BDL

0.042J
0.023J
0.076J

BDL.
BDL
BDL

0.2S6J
BDL
BDL

S7

Round 1

SJ
BDL
140
BDL
BDL
70

BDL
BDL
BDL
3J
3J
ZJ
85
1J

BDL
BDL
310

BDL
BDL
1J
73

BDL
BDL
1J

BDL
BDL
190
BDL
PDL
RHL

265

BDL
0.01 7J
BDL
BDL
BDL

0.01 U
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

2J
BDL
95

BDL
BDL
56

BDL
1J

BDL
3J

BDL
2J

BDL
BDL
BDL
BDL
159

J1
BDL
1J
76

BDL
BDL
BDL
BDL
4J
43

BDL
BDL
BDL

125

R
0.0067J
0.024J

R
BDL

R
R

BDL
BDL

R
0.01 3J

BDL
BDL

0.0631
0.0326JN

BDL

S8

Round 1

54
BDL
56

BDL
BDL
6J

BDL
220
BDL
14J
BDL
470
BDL
BDL
4J

BDL
824

BDL
BDL
4J

950
BDL
BDL
BDL
BDL
BDL
4J

BDL
BDL
BDL

958

BDL
BDL
BDL

0.023J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1.62
0.016J

BDL

Round 2

92
BDL
110
BDL
BDL
BDL
BDL
360
BDL
13J
BDL
660
BDL
BDL
BDL
BDL
1235

U
BDL
3J
630
BDL
BDL
BDL
BDL
13

BDL
BDL
BDL
BDL
647

BDL
BDL
BDL
BDL
BDL
BDL
BDL
R

BDL
R

0.01 7 J
BDL
BDL

157
0.041 6JN

BDL
_

All units are in ugA
BDL - Compound was not detected.
J - Quantitaton is approximate due to limitations identified during data validation
N - The analysis indicates the presence of an analyte for which there b presumptive evidence to make a tentative identification.
R - Unreliable result-anaMe may or may not be present in this sample.03-NOV-94 i i r - * -
06:54 AM



Table 4-2? Continued
Sand 1 Groundwater Resultr (Rounds 1 and 2)

Nease Chemical Co., Salem, Ohio RI/FS

Well

COMPOUND

VOLATILES
Vinyl chloride
1.1-Oichloroemene
Total 1,2-Dichtoroetnene
Chloroform
1.1 ,2,2-Tetrachlofoethane
Trichtoroethene
1.1.2-Trichtoroetriane
Benzene
Toluene
Chtorobenzene
Ethytbenzene
1,2-Dtchtoroethane
Tetrachtoroettene
Styrene
Chtoroethane
Chloromethane

TOTAL VOLATILES

SEMIVOLATILES
Phenol
2-Chtorophenol
1 ,4-Dichlorobenzene
1 ,2-Oiehlorobenzene
2-Methylphenol
4-Methylphenol
2.4-Dtchtorophenol
Naphthalene
2-Nitroanaline
DiphenyteuHone
1 .3-Dichkxobenzene
3-Nitroanaline
bicr2-Ethy1hexvl)phthalate

TOTAL SEMIVOLATILES

PESTICIDES
4,4-DDE
*njh ijtinonn
indosutfan sutfate

4,4-DDT
alpha Cfitordane
(anvna Chtordane

4.4-ODD
alpha BHC
gamma BHC (Lindane)
AWrin
Heptachtor
McfUOXyvTIM
Endrin Aldehyde

OTHER COMPOUNDS
Mirex
Photomirex
Kepone

S9

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0.0061
BDL
BDL

Round2

BDL
BDL
4J

BDL
BDL
6J

BDL
3J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
13

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0.00494J
BDL
BDL

S10

Round 1

BDL
BDL
2J

BDL
BDL
2J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

A

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0.033
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDI
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL

0.00357J
BDL
BDL

S11

Round 1

BDL
BDL
36

BDL
BDL
BDL
BDL
7J

BDL
4J

BDL
2J

BDL
BDL
BDL
BDL |
49

BDL
BDL
BDL
2J

BDL
BDL
BDL
BDL
BDL
1000
BDL
BDL
BDL
1002

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL
20

BDL
BDL
BDL
BDL
4J

BDL
3J

BDL
U

BDL
BDL
BDL
BDL
28

U
BDL
BOL
BDL
BDL
BDL
BOL
BOL
BDL
360
BDL
BDL
BOL
361

BDL
BOL
BDL
BOL
BOL
BOL
BOL
BDL

R
BOL
BOL
BOL
BOL

0.00616
BDL
BDL

_
AB units are in ug/l.
BDL - Compound was not detected.
J - Quantitation is approximate due to imitations identified during data validation.
N - The analysis indicates the presence of an analyte for which there Is presumptive evidence to make a tentative identification
R - Unreliable resutt-anaryte may or may not be present in this sample.
03-NOV-94
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Table 4-22"Continued
Sand 1 Groundwater Results (Rounds 1 and 2)

Nease Chemical Co., Salem, Ohio RI/FS

Well

COMPOUND

VOLATILES
Vinyl chloride
1.1-Oicr*xoethene
Total 1,2-Oichtixoethene
Chloroform
1 .1 ,2.2-Tetrach(oroethane
Trichtoroethene
1.1,2-Trichloroethane
Benzene
Toluene
Chlorobenzene
Ethylbenzene
1 ,2-Dichtoroethane
Tetrachloroethene
Styrene
ChJoroethane
Chkxomethane

TOTAL VOLATILES

SEMIVOLAT".ES
Phenol
2-Chtorophenol
1 ,4-Dichtorobenzene
1 ,2-Dichlorobenztne
2-Methylphenol
4-M«th> )̂f>enol
2.4-Dichtorophenol
Naphthalene
2-Nitroanaline
Diphenytsulfone
1 .3-Dichlorobenzene
3-Nrtroanalme
b«s<2-Etrtylhexvl)prilhala'e

TOTAL SEMIVOLATILES

PESTICIDES
4,4-DDE
Endrm
Endosulfan suffale
4.4-DOT
alpha Chtordane
gamma Chtordane
4,4-DDD
alpha BHC
gamma BHC (Lindane)
AWrm
Heptachtor
Methoxychlor
Endrin Aldehyde

OTHER COMPOUNDS
Mirex
•UTiotonviex
Kepone

AS

Round 1

BDL
BDL
11

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
150
BDL
BDL
BDL
BDL
161

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

R
R
R
R
R
R
R
R
R
R
R
R
R

BDL
BDL
BDL

Round 2

BDL
BDL
11
1J

BDL
6J

BDL
BDL
BDL
BDL
BDL
170
BDL
BDL
BDL
BDL
188

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
1J
1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

BS

Round 1

820J
49

8400
8J

BDL
1800
BDL

4200J
110
400J
BDL
4600

23
BDL
BDL
BDL

20410

5J
U
30

3500
BDL
1J

BDL
BDL
BDL
55
2J

BDL
BDL
3594

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0.00227J
BDL
BDL

Round 2

790
BDL

11000
BDL
BDL
3700
BDL
6100
93J
390J
BDL
4900
100J
BDL
BDL
BDL

27073

2J
U
15

670
BDL
U

BDL
BDL
BDL
23
U

BDL
BDL
713

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

R
0.0085J

R
BDL
BDL

0.001 51 1J
BDL
BDL

CS

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0.003J
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
20J
20

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BOL
BDL
BDL
BDL
BOL
BDL
BDL

0.0076J
BDL
BDL

0.205
BDL
BDL

mv_d\f><o|ecttV933-6l&4\n.rp<\ttbl«*\lbl4-22.wt>1
Alfunits are in ug/l.
BDL - Compound was not detected.
J - Quantitation is approximate due to limitations Identified during data validation
N - The analysts indicates the presence of an anaiyte for which there « presumptive evidence to make a tentative Identification.
R - Unreliable result-anatyte may or may not be present In this sample.
03-Nov-94
06:54 AM



Table 4-2? Continued
Sand 1 Groundwater Results (Rounds 1 and 2)

Nease Chemical Co., Salem. Ohio RI/FS

Well

COMPOUND

VOLATILES
Vinyl chloride
1,1-Oichloroethene
Total 1,2-Dichtoroetheoe
Chloroform
1 ,1 ,2,2-Tetrachloroetnane
Trichtoroemene
1,1.2-Trichtaroethane
Benzene
Toluene
Chtorobenzene
Ethylbenzene
1,2-Dichloroethane
Tetrachloroethene
Styrene
Chtoroethane
ChJoTDmftthsnG

TOTAL VOLATILES

SEMJVOLATILES
Phenol
2-Chlorophenol
1 ,4-Dtchlorobenzene
1 ,2-Dicntoro6enzen«
2-Methytphenol
4-Methylphenol
2.4-Oichlorophenol
Naphthalene
2-NitroanaUne
itprtenytsuttooe
1 ,3-Dichlorobenzer>e
3-Nitroanafcne
bis(2-Ethylhexy1)phthalate

TOTAL SEMIVOLATILES

PESTICIDES
4.4-ODE
Endrin
Endosutfan sutfale
4,4-DDT
alpha Chtortane
gamma Chkxdane
4,4-DDD
alpha BHC
gamma BHC (Undane)
AkJrin
Heptachtor
• l̂ fi mnjrtiijLjMeinoxycnior
Endrin Aldehyde

OTHER COMPOUNDS
Mirex
Photomirex
Kepooe

IS

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
21J
21

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BOL
BDL

T1

Round 1

1700
BDL

15400
BDL
BDL
BDL
BDL
1100
110J
600J
BDL
1400
BDL
BDL
BDL
BDL

20310

7J
3J
29J

4900J
R

16J
1J
R

66J
66J
2J
R

BDL
5092

BDL
BDL
BDL

0.0077J
BDL
BDL

0.01 2J
BDL
BDL
BDL
BOL

'BDL
BDL

0.928
0.0437J

BDL

Round 2

1600
BDL

12000
BDL
BDL
BDL
BDL
860J
100J
480J
BDL
1300
BDL
BDL
BDL
BDL

16340

8J
1J
17J

2700
BDL
10
U

BDL
7J

56J
1J

BDL
BDL
2801

BDL
BDL
BDL
BDL
BDL
BDL

0.01 2J
R

BDL
R
R

0.037J
0.026J

0.00552J
BDL
BDL

Frequency

5
2
9
3
1
7
1
7
4

5
2
6
3
1
1
2

6
3
5
6
1
3
3
1
4

6
3
1
1

1
2
2
3
1
1
1
1
1
2
3
1
1

9
3
0

Minimum

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BOL
BDL
BDL
BDL

BDL
BDL
BOL

Maximum

1700
130

64000
1200
2700
7900
98

5900
2000
2000
1200
4900
100

1
4

21

400
18
68

9800
25
42
38
68

1000
3
7
1

16

0.014
0.026
0.036
C.023
0.038
0.0111
0.012
0.042
0.023
0.076
0.017
0.037
0.026

1.62
0.0437

-
! rpt\l»t>t»t \tt44- 22 wt>1_

All units are in ug/1.
BOL - Compound was not detected.
J - Quantitation is approximate due to limitations identified during data validation
N - The analysis indicates the presence of an analyte for wten there is presumptive evidence to make a tentative identification.
R - Unreliable resuN-analyte may or may not be present in this sample.
03-NOV-94
08:54 AM



Table 4-22 Continued
Sand 1 Groundwater Results (Rounds 1 and 2)

Nease Chemical Co., Salem, Ohio RI/FS

Well

COMPOUND

VOLATILES
Vinyl chloride
1.1-Dichloroernene
Total 1.2-Dichtoroethene
Chloroform
1.1.2,2-Tetrachloroetnar>e
Trichkxoethene
1 .1 ,2-TricWoroethane
Benzene
Toluene
Cntorooenzene
Ethylbenzene
1 .2-DcWoroelhane
Tetrachtoroethene
Styrene
Chloroethane
Chtoromelhane

TOTAL VOLATILES

SEMIVOLATILES
Phenol
2-Chtorophenol
1 .4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methytphenol
2,4-Dehtorophenol
Naphthalene
2-Nitroanaltne
3iphenylsulfone
1 ,3-Dchlorooenzene
3-Nitroanaline
bis(2-Ethylhexy1)ph1halate

TOTAL SEMIVOLATILES

PESTICIDES
4.4-DDE
•ndrin
EndosuHan sulfale
4.4-DDT
alpha Chtordane
jamma Chlordane

4,4-DDD
alpha BHC
gamma BHC (lindane)
Aldrin
Heptacntof
Methoxychlor
Endrin Aldehyde

OTHER COMPOUNDS
riirex
Photomirex
Kepooe

IS

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL

BDL
BDL
BOL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
21J
21

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL

BDL
BOL
BDL
BOL
BDL
BOL
BDL
BOL
BOL
BDL
BOL
BDL
BDL

BDL
BDL
BOL

T1

Round 1

1700
BDL

15400
BDL
BDL
BOL
BDL
1100
110J
600J
BDL
1400
BDL
BDL
BDL
BDL

20310

7J
3J

29J
4900J

R
16J
1J
R

68J
66J
2J
R

BOL

5092

BOL
BOL
BDL

0.0077J
BOL
BDL

0.01 2J
BOL
BDL
BDL
BOL
BDL
BDL

0.926
0.0437J

BDL

Round 2

1600
BDL

12000
BDL
BDL
BDL
BDL
660J
100J
480J
BDL
1300
BDL
BDL
BDL
BDL

16340

8J
U

17J
2700
BDL
10
1J

BDL
7J

56J
U

BDL
BDL
2801

BDL
BOL
BOL
BDL
BDL
BOL

0012J
R

BDL
R
R

0.037J
0.026J

0.00552J
BDL
BOL

Frequency

5
2
9
3
1
7
1
7
4
5
2
6
3
1
1
2

6
3
5
6
1
3
3
1
4

6
3
1
1

1
2
2
3
1
1
1
1
1
2
3
1
1

9
3
0

Minimum

BDL
BDL
BDL
BDL
BDL
BOL
BOL
BOL
BOL
BDL
BDL
BDL
BDL
BDL
BOL
BOL

BDL
BDL
BDL
BOL
BOL
BDL
BDL
BDL
BOL
BOL
BDL
BDL
BOL

BDL
BDL
BDL
BDL
BOL
BOL
BDL
BDL
BOL
BOL
BOL
BDL
BDL

BOL
BOL
BOL

Maximum

1700
130

64000
1200
2700
7900
98

5900
2000
2000
1200
4900
100
1
4
21

400
18
68

9800
25
42
38
68

1000
3
7
1

16

0.014
0.026
0.036
0.023
0.038
0.0111
0.012
0.042
0.023
0.076
0.017
0.037
0.026

1.62
0.0437

-
_

AJfunits are in ug/l.
BDL - Compound was not detected.
J - Quantitalion is approximate due to limitation* identified during data validation
N - The analysis indicates the presence of an analyte (or which there « presumptive evidence to make a tentative identification.
R - Unreliable resuH-analyte may or may not be present in this sample.
03-NOV-94
08:54 AM



GROUNDWATER AVERAGE PARAMETER DATA ROUNDS 1 AND 2

NEASE SITE, SALEM, OHIO

Monitor
Well
AS

AUBA
BS
CS

CUBA
CLBA
DVF2
DVF3
DLBA
EVF1
EVF2
EVF3
EVF4
ELBA
FVF3
FVF4
FVF6
FLBA
GUB
HS

HVF1
HUBA

IS
I SHALE

IUBA
ILBA
JVF2
JVF3
JVF4
JLBA
KVF2
KVF4
KLBA
LVF1
LVF2
LLBA

Aquifer
Zone
S1

MKS
SI
S1

MKS
VLVPHSZ

S4
S5

VLVPHSZ
S3
S4
S5
S6

VOPHSZ
S5
S6 |
S7

CC2
MKS
S2
S3

MKS
SI
ws
MKS

VLVPHSZ
54
S5
S6

VUPHSZ
S4
S6

VLVHS2
S3
S4

VLVHSZ

pH
Standard Units

Round 1 Round 2
7.82
9.36
7.29
6.05
6.91
13.24
7.27
7.45
7.43
7.36
6.98
7.20
7.54
6.32
7.41
7.40
8.52
840
5.53
6.97
7.20
7.50
7.07
7.64
6.06
8.72
6.96
6.27
6.35
6.22
7.60
7.72
8.19
6.21
5.85
6.90

8.00
9.50
7.40
8.25
7.06
12.89
6.89
7.39
7.55
5.90
6.53
6.87
7.45
6.04
7.20
7.58
6.62
7.92
5.47
7.82
7.65
7.69
6.30
6.74
7.67
9.69
7.27
7.22
7.17
7.77
7.27
7.35
8.00
6.88
6.91
7.48

eH
Standard Units

Round 1 Round 2
295.8
299.1
54.2
244
71

-291
-35.9
-43.7
-42.9
266
110
-0.1
-45
39
-10
10

-65.3
-82.7
-72.6
-29.9
-31.3
-53.0
263.1
519
206
106
-22
-21
3
5

-42
-47

-114.2
-18
72
-29

170.2
71.7
81.2
314.2
54.1
33.7
6.1

14.8
65.0
266.6
74.3
4.8
52.6
134.6
4.1

-18.2
-29.8
207.3
-33.6
179.1
38.7
63.1
178.6
67.0
209.1
131.8
-53.2
-37.9
-25.8
-42.0
58.0
41.8
97.0
53.3
94.1
-35.8

Specific Conductance
Millimrtos/cm

Round 1 Round 2
810
300
1233
148
87

2215
1815
910
499
73
120
119
79
83
98
79
402
461

2295
339
450
429
527
88
53
107
209
240
311
102
702
538
534
135
170
88

724
355
1084
397
233
2293
1337
681
388
41
64
60
47
46
431
334
52
375

1908
306
351
312
64
60
36

469
130
146
196
52
419
394
400
87
102
52

Temperature
Degrees Celsius

Round 1 Round 2
14.1
14.4
13.6
12.1
10.8
8.1
10.3
11.0
9.9
12.6
10.8
11.5
10.8
10.8
13.4
12.1
13.9
13.7
14.0
12.8
12.4
12.0
9.8
10.1
9.5
11.0
13.7
12.0
12.4
12.4
10.4
10.1
8.0
13.1
12.3
12.1

7.0
8.9
5.5
7.1
7.5
11.0
7.1
10.2
9.9
5.8
8.2
6.4
6.2
7.7
11.9
11.9
12.0
10.6
5.0
9.1
11.0
11.3
8.6
8.3
9.0
9.6
6.6
9.3
8.6
7.5
8.5
3.8
8.9
9.3
9.1
9.4

Dissolved Oxygen
Parts per Million

Round 1 Round 2
4.4
1.8
2.9
2.3
3.8
3.7
2.6
2.6
2.8
2.4
2.5
2.2
1.3
1.5
1.0
2.5
5.2
2.5
2.0
4.0
1.9
2.0
1.1
2.7
72
4.4
2.3
2.2
2.5
2.6
5.8
3.4
22
4.0
2.9
1.9

4.0
3.4
3.1
4.0
3.8
4.3
4.5
5.4
4.7
12.5
6.1
6.2
4.4
3.4
5.2
2.6
1.7
59
9.3
4.1
3.0
3.6
3.4
3.7
5.6
7.9
4.8
3.4
4.5
3.0
5.5
7.5
3.5
4.0
5.1
2.8

Aquifer Zone Abbreviate*:
SI through S7 « Sands 1 through 7
MKS - Middle Kfttaning Sandstone
VUPHSZ « Vanport Limestone/Putnam Hid Shale Zone
WS « Washingtonvitte Shale
CCZ > Oarion Coal Zone
TS - ronesta Sandstone

Monitor Wei:
S1 - S19 and 01 - D17 • Previous RNC Monitoring Wed
A through I Wets (U AS. BS. CUBA, etc.) • RI/FS Monitoring Wei Ouster We*
T1. T2. RW-1 > Previously Proposed Recovery Wets



3*
TABLE 4-XCONTINUED

GROUNDWATER AVERAGE PARAMETER DATA ROUNDS 1 AND 2
JJEASE SITE. SALEM. OHIO

Monitor
Well
S1
S2
S3
S4
S5
S6
S7
S8
S9

S10
311
S12
S13
S14
S15
S16
S17
S18
S19
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
T1
T2

RW-1
NOTE: NS«

Aquifer
Zone
S3
S3
S3
S2
NA
SI
S1
S1
S1
S1
S1
S2
S2
S3
S3
S4
S4
S2
S5

MKS
MKS
MKS
MKS
MKS
MKS
MKS
MKS

VLVPHSZ
S7

MKS
MKS

VL\PHSZ
CCZ
MKS
TS

MKS
S1\S2
MKS
MKS

** Sampled

pH
Standard Units

Round 1 Round 2
7.04
5.28
6.42
7.82
7.94
6.90
8.01
6.66
7.78
8.15
7.53
4.11
5.29
7.59
7.51
6.95
7.57
2.72
6.12
7.63
7.56
6.14
8.83
7.03
7.03
7.39
7.23
7.67
7.62
7.31
7.71
8.56
6.63
6.18
7.15
6.50
6.87
6.25
7.21

7.41
6.43
6.92
6.24
7.69
6.25
7.08
8.65
8.65
7.27
7.38
4.44
6.89
8.12
8.03
6.20
7.60
3.17
NS

7.83
8.20
7.10
8.70
7.64
6.94
8.54
7.25
6.77
7.20
7.16
6.26
8.44
8.55
6.73
8.25
7.04
5.56
6.18
6.30

eH
Standard Units

Round 1 Round 2
-119
-76.2
23.0
-27.7
157.5
-126

-437.4
-43

-67.9
-84.7
-114.9
30.1
-18.2

-156.0
-102.9
-73.8
-108.7
274.0
65.8
-44.2
-124
-100
140.2
-75.7
-110
-92.0
-62.4
-101.0
157.8
-121.1

4.4
40.9
-51.3
-63

108.0
-48
-95
-130
-41

-117.5
-94.7
-68.1
-81.1
41.8

-112.8
-101.6
332
9.2

-1139
-88.6
81.6
-14.6

-128.5
-32.4
-68.5
-87.8
288.5

NS
-18.5
-52.3
-72.0
-47.7
-16.7

-126.9
-62.5
-7t.3
-71.0
4.9

-116.8
-80.3
-81.0
201.1
-91.1
28.9
-52.8
-65.2
-31.5
94.0

Specific Conductance
Millimhos/cm

Round 1 Round 2
92

4111
196
401
315
249
649
160
343
516
1048
9943
1900
1136
664
2265
962
1348
2168
469
84
542
391
411
208
898
1419
1011
70
584
364
608
592
256
165
318
251
365
109

62
646
168
45
270
183
66
477
182
',59
774
7200
29
981
339
284
971
657
NS
403
450
411
43
374
141
776
1310
1413
45
59
412
61
611
160
91
195
1366
1756
79

Temperature
Degrees Celsius

Round 1 Round 2
12.0
13.3
11.6
12.2
18.2
14.7
16.9
15.1
12.4
140
143
13.5
13.3
16.2
135
14.0
13.5
8.1
13.5
12.8
13.8
11.0
11.4
14.3
12.9
14.3
13.5
13.3
11.3
14.0
15.1
14.5
13.7
12.7
11.8
13.1
10.9
11.1
9.9

9.0
38
8.9
6.7
7.1
4.8
1.4
2.3
8.8
94
77
46
2.6
8.1
7.3
38
11.0
4.8
NS
9.4
7.5
7.6
8.9
8.4
4.6
7.8
10.9
8.1
11.0
6.7
8.5
6.2
2.7
7.1
9.2
5.7
4.2
4.1
3.2

due to frozen groundwater in well mtl_d:\proiects\933-61

Dissolved Oxygen
Parts per Million

Round 1 Round 2
1.3
2 1
58
27
2.1
2.2
1.0
2.2
0.7
2.3
1.8
2.5
4.3
1.3
0.6
1.4
1.6
2.4
1.0
1.3
1.9
2.2
4.3
1.0
1.3
1.4
1.3
1.3
5.3
1.2
4.4
1.5
4.0
3.5
1.6
2.2
3.5
3.6
5.3

3.4
1.0
4.1
4.6
7.3
4.3
4.0
7.4
4.6
54
5.2
8.6
11.1

3.9
6.6
4.6
43
6.2
NS
3.8

12.5

3.8
5.9
8.9
2.7
7.4
6.4
2.7
4.8
3.1
5.0
4.0
11.3

6.4
2.3
4.2
6.9
7.7
9.6

v4\n n*Uab!esUbW-23b wb
Aquifed Zone Abbreviations

S1 through S7 « Sands 1 through 7
MKS * Middte Kittaming Sandstone
VUPHSZ * Vanport Limestone/Putnam Hid Shale Zone
WS - Washingtonville Shale
CCZ « Clarion Coal Zone
TS • Tionesta Sandstone

Monitor Wed:
S1 - S19 and D1 - D17 « Previous RNC Monitoring Wen
A through L WeHs (i.e. AS. BS. CUBA, etc.) = RI/FS Monitoring Well Cluster Well
T1. T2, RW-1 « Previously Proposed Recovery We*



Table 4-34 33
Sand 2 Groundwater Results (Rounds 1 and 2)

Nease Site. Salem, Ohio

Well

COMPOUND

VOLATJLES
Chloroform
\ ,2-dichloroethane
1 .1 ,2.2-tetrBChloroethane
Trichloroethene
Benzene
T^iarlklnii Mtliinai evMJHmuvuwTw
Toluene
Chlorobenzene
Acetone
Total 1 ,2-dichlofoethene
1,1.2-<richlofoethane
Cartoon letrachloride
Bromoform

TOTAL VOLATILES

SEMIVOLAT1LES
2-Methylphenol
1 ,3-dichtorobenzen«
1 .4-dichkxobenzene
Phenol
1 ,2-dichlofobenzene
Nitrobenzene
2.4-dimethytphenol
2,4-dichlorophenol
2.6-dinitrotoluene
Carbazole
Diphenyt sulfone
HexacMoroethane
2-Chlorophenol
2-N«ropnenol
Acenaphthene
4-Methyt-3-methytphenol

TOTAL SEMIVOLATILES

PESTICIDES
Methoxychlof
ganvna BHC (Lindane)
•ndrin
indosuHant

4.4-DOO
•» j • i j i jinono •ktenyot
4.4-DDT
gamma Chlordane
•teptachlor
AtWrifi

alpha Chlordane

OTHER COMPOUNDS
Mirex
twitofTMrsx
.•pone

S4

Round 1

BDL
BOL
BDL
BDL
BDL
opuBLA.

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
DP1IDUL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
R

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BOL
BDL

S12

Round 1

530J
23000J
27000J
4500J
30000J
C1/W 153UOJ
1400J
520J
BDL

1100J
BDL
BDL
BDL

82260

44J
R
R
R
R

78J
2J
e?j
R
R
3J
R
R
R
R

BDL
214

BDL
0.13J
071J

0.63J
BDL
^2

BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

540J
17CXX)
22000
4500
22000
•s^TiTlDOUU

1900J
550J
BDL
790J
BDL
BDL
BDL

57880

BDL
BDL
BDL
200
BDL
BDL
3J

220
79

BDL
BDL
BDL
6J

BDL
BDL
BDL
508

BDL
R

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0.073J

0524J
BDL
BDL

S13

Round 1

77J
3300
2800
6000
3100
it onOaU
44J
75J

630J
1600
110
BDL
BDL

18526

BDL
5J
5J
10

740
BDL
BDL
BDL
BDL
1J

350
BDL
R

BDL
BDL
BDL
371

BDL
BDL
BDL
BDL

0.047J
BDL
BDL
BOL
BDL
BDL
BOL

BOL
BOL
BDL

Round 2

BOL
610
600
2300
620
QruDDL
BDL
BDL
BDL
460
BDL
BDL
BDL
4590

BDL
BDL
1J
2J

240
BDL
BDL
BDL
BDL
BDL
72

BDL
BDL
BDL
BDL
BDL
315

BOL
BOL
BOL
BOL
BDL
BOL
BOL
BDL
BDL
BDL
BOL

BOL
BOL
BDL

All unte ve In ug/l.
BDL - Compound was not detected.
J - Quantrtation I* approximate due to Kmttation* Identified during data validation.
N - The analysis Indicate* the presence el an analyle for which thare b presumptive evidence to make • tentativ
R - UiveSabU re»u«-«nalyte may or may not be present In this «ample.
* SemivotetHe resuta obtained from «>a IWd dupliealt «loe» prinwy ««mp»tw«t rejected «6r all compounds.
04-NOV-94
0827AM

identrticabon.



Table 4,2< Continued
Sand 2 Groundwater Results (Rounds 1 and 2}

Nease Site, Salem. Ohio

Well

CX)MPOUND

VOLATILES
CWorofonri
1.2-dichloroethane
1 .1 ,2.2-tetnchloroethane
Yf^4tl/trMAtttAnAi ncniorovmvnv
Benzene
Tetrachloroethene
Toluene
Chtorobenzene
Acetone
Totel 1,2-dichloroetheae
1,1.2-trichloroethane
Carbon tetrachloride
Bronwfoffli

TOTAL VOLATILES

SEMIVOLAT1LES
2-Methylphenol
1 ,3-dichlorobenzene
1 ,4-dichlorobenzene
Phenol
1 7-dichlorobenzene
Nitrobenzene
2.4-dimethyl phenol
2,4-dichlorophenol
2,6-dinitrololuene
Carbazolc
Oiphenyl sutfone
Hexachloroethanc
2-Chbrophenol
2-NHrophenol
Aeentphthene
4-Methyt-3-metnyfphenol

TOTAL SEMIVOLATILES

PESTICIDES
Metnoxychlor
gamma BHC (Lindane)
indrin
:ndosulfanll

4,4-ODO
Endrin aldehyde
4.4-DOT
4fnnui OhJoroftrM

Heptachlor
Dieldrin
alpha Chlordane

OTHER COMPOUNDS
Mrex
*hotofiwvx
.•pOCM

S18*

Round 1

700J
22000
46000
4 ttVVli WAAJ
45000
OT/WVl2JOUU
7200
4200J
BOL
BOL
BDL
570J
680J

168350

3J
R

93J
39J

1800J
120J

R
220J
64J
15J

930J
27J
R
R
R

660J
3971

U
BOL
BDL
BDL
53J
2.7J

0.97J
OJ28J
BDL
BDL
BDL

7i3J
0.41 7JN

S.64J

Round 2

720J
18000
60000
"irwv^zooou
45000
lorwi320XXJ
7500
4700J
BDL
BDL
BDL
BDL
BDL

187920

BDL
BDL
300J
150

36000
BDL
U

670J
BDL
36

9100

51
BDL
U
6J

BDL
46315

BDL
BDL
BDL
BDL
BDL
BDL
3.2J
BDL
BDL
BDL
BDL

S4.2J
4.83JN
13.1J

HS

Round 1

BOL
BDL
BDL
crvCL>L

BOL
Qf"\JDDL
BOL
BDL
BOL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL

BDL
BOL
BDL

Round 2

BDL
BDL
BDL
is niBL>L
BDL
bmDUL
BDL

.BDL

BOL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BOL
BOL
BDL

BDL
BDL
BDL

BDL | BDL
BDL 3DL
BOL
BDL
BOL
BDL
BOL
BDL

0.00279J
BDL
BOL

BDL
BDL
BDL

0.0043J
0.0018J

BDL

0.0699
0.044 U

BDL

Fiequency

3
3
3

3

3
3
1
2
1
1
1

2
1
2
3
2
2
2
2
2
2
3
1
1
1
1
1

1
1
1
1
2
1
1
1
1
1
1

3
2
1

Minimum

BDL
BDL
BDL
ftniDLJL

BDL
RPilDUL

BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BOL
BDL

Maximum

720
23000
60000
0/wVlA^AAAJ

46OOO
*»nnnnj^mju
8100

4700
530
1600

110
570
680

44
5

300
200

36000
120
3

670
64
36

9100
53
12
1
6

660

1
0.13

0.21

0.63

53
2.7
32
026

0.0043
0.0018
0.073

54.2

4.83

13.1

AN units are in ug/l.
BOL - Compound was not detected.
J - Quantitation is approximate due to limitations identified during data validation,
N - The analysis indicates the presence of an analyte for which there is presumptive evidence to make a tentative Identification.
R • UnreKable resuH-analyte may or may not be present in this sample.
* Semivolatile results obtained from the field duplicate since primary sample was rejected for all compound*.
04-NOV-94
0827AM



Table 4-
Sand 3 Groundwater Results (Rounds 1 and 2)

Nease Chemical Co., Salem, Ohio RI/FS

Well

COMPOUNDS
VOLATILES

1,2-dtehloroethane
Carbon disulflde
Total 1.2-Dtchloroethene
Trichloroethene

TOTAL VOLATILES

SEMIVOLATILES
Phenol
4-Methylphenol
2.4-Dlmethylphenol
2-Methylnaphthalene
1,2-diehlorobenzene
Napntnaiene
DIphenytsulforM
Phenanthrene

TOTAL SEMIVOLATILES

PESTICIDES
4,4-DDD
Endrin aldehyde
alpha BHC
Dieldrtn
Methoxychtor

OTHER COMPOUNDS

Mirex
Phofomlrex

Kepone

51

Round 1

BDL
BDL
BDL
BDL
BDL

2J
BDL
BDL
BDL
BDL
BDL
BDL
BDL

2

BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL
2J
4J
6

U
BDL
BDL
BDL
BDL
BDL
BDL
BOL

1

BDL
BDL

0.0035J

BDL
0.01 9J

BDL
BDL
BDL

S2

Round 1

14
BDL
BDL
BDL
14

10J
BDL
U

BDL
BDL
BDL
BDL
BDL
11

0.01 3J

BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL
7J

BDL
7

21
U
U
2J

BDL
U

BDL
U
27

BDL
BDL

0.0079J

BDL
BDL

BDL
BDL
BDL

S3

Round 1

BDL
BDL
BDL
BDL
BDL

4J
BDL
BDL
BDL
BDL
BDL
BDL
BDL

4

BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL

2J
BDL
BDL
BDL
BDL
BDL
BDL
BDL

2

BDL
BDL
BDL
BDL
BDL

0.0026J
BDL
BDL

S14

Round 1

BDL
BDL
BDL
BDL
BDL

BDL
BOL
BDL
BDL
3J

BDL
4J

BDL
7

R
BDL
BDL

R
BDL

BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL

R
BDL
BDL

0.00329J
BDL
BDL

S15

Round 1

BDL
3J

BDL
BDL

3

BDL
BOL
BDL
BDL
BDL
BDL
2J

BDL
2

BDL
BDL
BDL
BDL
BDL

BDL
DDL
BDL

Round 2

BDL
BOL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
0.039J

BDL
BDL
BDL

BDL
BDL
BDL

mil 4\Dn>)KtoW33-eiS4M.ipNablttUbM.2S.wb1
Alfunits are In ug/l.
BDL - Compound was not detected.
J - QuanMatton Is approximate due to the limitations Identified during data validation.
R - Unreliable resun-analyte may or may not be detected.

02-Nov-94

04:41:25PM



Table 4-^S" Continued
Sand 3 Groundwater Results (Rounds 1 and 2)

Nease Chemical Co., Salem, Ohio RI/FS

Well

COMPOUNDS

VOLATILES

1,2-dtehtoroethane
Carbon dlsulflde
Total 1.2-Dlchtoroethene

Trtehtoroethene
TOTAL VOLATILES

SEMIVOLATILES

Phenol
4 • Mctnytpnonol
2,4-Dhncthyl phenol
2-Methylnaphthatene
1,2-dtehtorobenzene
Naphthtttene
Dlphenylsulfone
PhcnBfithrcfW

TOTAL SEMIVOLATILES

PESTICIDES
4.4-DDD
Endrtn aldehyde
alpha BHC
Dietdrin

Methoxychtor

OTHER COMPOUNDS

Mlrex
Photomlrex
Kepone

Round 1

BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL

0.013

BDL
BDL

EVF1

Round 2

BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 1

BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

BDL

BDL

BDL

BDL

BDL

HVF1

Round 2

BDL

BDL

BDL
BDL

BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

BDL

BDL

BDL

BDL

BDL

RO'TVl 1

BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

LVF1

Round 2

BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL

0.0015J

0.001 3J

BDL

BDL
BOL
BDL

Frequency

1
1
2
1

3

2
1

1
1
3
1
1

3
0
0

Minimum

BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL

BDL

BDL

BDL

BDL

Maximum

14
3
7

4

21
1

1

2
3
1
4
1

0.013
0.039
0.0079

0.0013

0.019

0.013
-

-
mfl d:\proiKta\03341S4\ri tp«»bl««UbM.JS wb1

AlfunKs are In ugri.
BDL • Compound was not detected.
J - Quantltatlon I* approximate due to the limitations Identified during data validation.
R • Unreliable resutt-analyte may or may not be detected.



Table
Sand 4 Groundwater Results (Rounds 1 and 2)

Nease Chemical Co., Salem, Ohio RI/FS

Well

COMPOUND

VOLATILES
Chtorofnethane
Vinyl chloride
1,1-dfchtoroethene
Total 1,2-dichtoroethene
1 ,2-dlchloroethane
Trlchkxoethene
Benzene
Toluene
Chkxobenzene
Styrene

TOTAL VOLATILES

SEMI VOLATILES
Phenol
1 ,4-dtehtorobenzene
1 pS-dtehtorobcnzeoe
Ws(2-«thymexy1)pHhala1e
Diphenylsulfone
2-Chtorophenol
N-nitroso-di-n-propylamine
bis(2-chtoroethoxy)methane
Hexachtorobutadiene
Naphthalene

TOTAL SEMIVOLATILES

PESTICIDES
Heptachtor
Dteldrln
gamma Chlordane

OTHER COMPOUNDS
Mlrex
Photomlrex
Kepone

S18

Round 1

BDL
120
BDL
44
9J

BDL
BDL
BDL
BDL
BDL
173

2J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

2

BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
150
BDL
57
14J
BDL
BDL
BDL
BDL
BDL
221

3J
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

3

BDL
BDL
BDL

BDL
BDL
BDL

S17

Round 1

9J
600
16

4600
92J
9J
270
11
53
UN
5663

2J
8J

1400
BDL
970
BDL
BDL
BDL
BDL
BDL
2380

BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
9J

BDL
130
2J

BOL
7J

BDL
U

BDL
149

1J
5J

430J
BDL
430J
BDL
BDL
BDL
BDL
U

916

R
BDL
BDL

BDL
BDL
BDL

DVF2

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

0003J
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

R
R
R
R
R
R
R
R
R
R

0

BDL
00015J

BDL

BDL
BDL
BDL

KVF2

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

BDL
BDL
BDL

Round 2

16J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
16

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

BDL
BDL
BDL

JVF2

Round 1

U
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1

U
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1

BDL
BDL
BDL

000705
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

2J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

2

BDL
BDL
BDL

BDL
BDL
BDL

—

Alfunits are In ug/1
BDL - Compound was not detected.
J - Quantitatlon Is approximate due to limitations Identified during data validation.
N - The analysis Indicates the presence ot an analyte (or wnlch there Is presumptive evidence to make a tentative identification
R - Unreliable result-anaryte may or may not be present In this sample.
03-Nov-94
08:46 AM



Table 4,26" Continued
Sand 4 Groundwater Results (Rounds 1 and 2)

Nease Chemical Co., Salem, Ohio RI/FS

Well

COMPOUND

VOLATILES
Chtoromethane
Vinyl chloride
1,1-dlchtoroethene
Total 1 .2-dtehtoroethene
1,2-dlchloroethane
Trichtoroethene
Benzene
Toluene
Chtorobenzene
Styrene

TOTAL VOLATILES

SEMIVOLATILES
Phenol
1 ,4-dlchlorobenzene
1 ,2-dtehtofobenzene
bts(2-e«hy1hexyf)phtrt8late
Dlphenytsultone
2-Chtorophenol
N-nttroso-dl-n-propylamlne
bts(2-chk>roethoxy)metnane
Hexachlorobutadiene
Naphthalene

TOTAL SEMIVOLATILES

PESTICIDES
Heptachtor
DieWrtn
gamma Chlordane

OTHER COMPOUNDS
Mirex
Photomlrex
Kepone

KVF2

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

0.003J
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

00049J
00069J
0.001 9J

0.0154
BDL
BDL

LVF2

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

BDL
3DL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

7J
2J
U

BDL
BDL
BDL
U
2J
2J

BDL
15

R
BDL
BDL

BDL
BDL
BDL

Frequency

3
2
1
2
2
1
1
1
1
1

4
2
2
1
1
0
1
1
1
1

1
2
1

3
0
0

Minimum

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDl
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

BDL
BDL
BDL

Maximum

16
600
18

4600
92
9

270
11
53
1

7
9

1500
1

980
.

1
2
2
1

0.0049
0.0069
0.0019

00154
.
-

mn_fl \ptoiecw\wjj-e i»«\n ipn*DMtm>i«-A.wDi_

AlfunHs are In ug/l.
BDL - Compound was not detected.
J - Quantitatlon is approximate due to HmHatlons Identified during data validation.
N - The analysis Indicates the presence of an analyle for which there is presumptive evidence to make a tentative identification.
R - Unreliable result-anaryte may or may not be present In this sample.
03-Nov-94
08:46 AM



Sand t Qroundwater Results (Rounds 1 and 2)

Nease Chemical Co., Salem, Ohio RI/FS

Well

COMPOUND

vdlATILES
Vinyl chloride

,2-uicTMoroe\nan6
Benzene
Toluene
\s\ IMI V*LWI u.v\ ra

TOTAL VOLATILES

SEMIVOLATILES
Phenol

1 ,4-dtchtorobenzena
1 ,2-dfcNorobenzene

DIphenylftuHone
r̂ (2-ethylhexy<)phthatafe

TOTAL VOLATILES

PESTICIDE
DtekMn

OTHER COMPOUNDS

Mlrex

Photomlrw
Kepone

S19

Round 1

320
3400
100
320J

12J
27J
80L
4239

17
U
1J

350J

2J
2500
BDL
2871

NS

BDL
BDL

R

Round 2

NS
NS
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS
NS
NS
NS

NS

NS
NS
NS

DVF3

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL'
BDL
BDL
BDL
BDL

BDL

0.004J

BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL

0.001 3J

BDL
BDL
BDL

EVF3

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL

BDL

0.003J

BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
17J
17

R
R
R
R
R
R

BDL
BDL

R
R

BDL
BDL
BDL

FVF3

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL

BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0.0021 J

BDL
BDL
BDL

JVF3

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL

BDL

BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BOL
BDL
U
1

BDL

BDL
BDL
BDL

Frequency

1
1
1
1
1
1
1

1
1
1
1
1
1
1

'i

2
0
0

Minimum

BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL

BDL
BDL
BDL

Maximum

320
3400
160
320
12
27
17

17
1
1

350
2

2500
1

0.0021

0004

mH_d:V>rojects\933-6154V1.rpJMabtesMbl4.27.wb1

NS • Not Sampled
BDL • Compound was not detected.

J - QuanHtatton te approximate due to Rmltatlcm Identified during data validation.

R • Unreliable result - anatyte may or may not be present In this sample.

All units are In ug/l.

28-Oct-94

04:10:44 PM



Sand 6 Groundwater Results (Rounds 1 and 2)
Nease Chemical Co., Salem, Ohio RI/FS

Well

COMPOUND
VOLATltES

TOTAL VOLATILES

SEMIVOLATILES

Phenol
bls(2-«thy1hexyr)phthalate

TOTAL SEMIVOLATILES

PESTICIDES
Heptachtor
DMdrtn
gamma Chtordane

OTHER COMPOUNDS
Mir ex
Photomlrex

Kepone

EVF4
Round 1

BDL
BDL

BDL
BDL
BDL

BDL
BOL
BDL

BDL
BDL
BDL

Round 2

19J
19

BDL
BDL
BDL

BDL
0.0044J

BDL

BDL
BDL
BDL

FVF4

Round 1

BDL
BDL

R
R

BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL

BDL
U
1

R
0.001 7 J

R

BOL
BDL
BOL

JVF4

Round 1

BDL
BDL

U
BDL

1

BDL
BOL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL

U
U
2

BDL
BDL
BDL

BDL
BDL
BDL

KVF4
Round 1

BDL
BDL

BDL
BDL
BDL

BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL

BDL
BDL
BDL

0.0061J
00032J
00015J

000417J

BDL
BDL

Frequency

1

1
2

1
3
1

1
0
0

Minimum

BDL

BDL
BDL

BDL
BDL
BDL

BDL
BDL
BDL

Maximum

19

i
i

00061
0.0044
00015

C00417
-

NS • Not Sampled
BDL - Compound was not detected

J • QuantHatlon Is approximate due to limitations Identified during data validation.

R • Unreliable result - anatyte may or may not be present In this sample.

All units are In pg/l.

28-Oct-94

04:13:04 PM



Table 4-
Sand 7 Groundwater Results (Rounds 1 and 2)

Nease Chemical Co., Salem, Ohio RI/FS

Well

COMPOUND
VOLAlllES

TOTAL

SEMIVOLATILES
TOTAL

PESTICIDES
TOTAL

OTHER COMPOUNDS
Mirex
Photomlrex
Kepooe

FVF6

Round 1

BDL

R

BDL

BDL
BDL
BDL

Round 2

BDL

BDL

BDL

BDL
BDL
BDL

D10

Round 1

BDL

BDL

BDL

BDL
BDL
BDL

Round 2

BDL

BDL

BDL

BDL
BDL
BDL

Frequency

0

0

0

0
0
0

Minimum

BOL

BDL

BDL

BDL
BDL
BDL

Maximum

-

.

-

.

.

-

BDL • Compound was not detected.
J • QuantKatlon to approximate due to limitations Identified during data validation.

R • Unreliable result - anatyte may or may not be present In this sample.



Table 4-
Middle Kittanning Sandstone Groundwater Results (Rounds 1 and 2)

Nease Site, Salem, Ohio

Well

COMPOUND
VOLATILES

Total 1,2-dichloroethene
1 ,2-dichloroethane
Trichtoroethene
Benzene
Tetrachloroethene
Chtorobenzene
Vinyl chloride
Chloroform
Chloromethane
1.1-dichloroethene
Toluene
1 ,1 ,2,2-tetrachkxoethane
Ethylbenzene
Styrene
Methytene chloride
4-methyl-2-pentanone

TOTAL VOLATILE S

SEMIVOLATILES
Oiphenyt sulfone
1 ,4-dichlorobenzene
1 ,2-dichlorobenzene
Phenol
2,4-dichtorophenol
Naphthalene
HexachJoroethane
Hexachlorobutadiene
Hexachtorobenzene
1 ,2.4-trichlorobenzene
7,4,6-lrichlorophenol
3. 4-dichloronitrobenzene
2-chlorophenol
bis{2-chJoroethyi)ether
1 ,3-dichlorobenzene
4-meihylphenol
Nitrobenzene
2-methylnaphthalene
2-rMtroanaKne
Butylbenzylphthalate
N-nitroso-dHVpropylamioe
4-chloroanaline
Di-rvoctylphthalate

TOTAL SEMIVOLATILES

D1

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

3J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL

3

| Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

3J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

• BDL
BOL
BDL
BDL
3

D2
Round 1

6J
BDL
49
12
110
u

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
178

340
U

140
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BOL
BDL
BOL
481

Round 2

16
BDL
77
15

190
3J

BDL
BDL
BDL
BDL
BDL
9J
9J

BDL
42J
7J

368

280J
U

160
U

BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BOL
BDL
BDL
442

D3

Round 1

26
20
41

39

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
126

23J
BDL
8J
U

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
21

Round 2

240
80
91
120
4J

BDL
3J

BDL
BDL
2J
7J

BDL
BDL
BDL
BDL
BDL
547

20
BDL
10
U

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
31

D4
Round 1

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

14

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
14

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
U

BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL

1

mtf_d:1pro)»c*W3M1 W\ri.ipftoble«<jbl4-30 »61 All units are in pg/l.

BDL - Compound was not detected.

J - Quantitation is approximate due to limitations identified during data validation.

R - Unreliable result-anatyte may or may not be present in this sample.

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to make a

"tentitive identification".



•1°.
Table 4-^ Continued

Middle Kittanning Sandstone Groundwater Results (Rounds 1 and 2)
Nease Site.Salem, Ohio

Well

COMPOUND

PESTICIDES

4,4-DDD
4.4-DDT
Endosulfan 1
Endrin
Endosulfan II

Melhoxychtor
Endrin aldehyde

alpha Chlordane
gamma Chlordane
Aldrin

4.4-DDE
Heptachtor

Dieldrin

alpha BHC

OTHER COMPOUNDS
Mirex
Photomirex
Kepone

D1

Round 1

BDL

BDL
BDL
BDL
BDL
BDL

BDL
BDL

BDL
BDL
BDL
BDL

BDL

BDL

0.0424

BDL
BDL

Round 2

BDL

BDL
R

BDL

BDL
BDL
BDL

BDL
BCL
BDL

BDL
BDL

BDL

BDL

000259J
BDL
BDL

D2

Round 1

BDL

BDL
BDL
BDL
BDL
BDL

BDL

BDL
BDL
BDL

BDL
BDL

BDL

BDL

BDL
BDL
BDL

Round 2

BDL

BDL
BDL
BDL
BDL
BDL

BDL

BDL
BDL
BDL
BDL
BDL

BDL

BDL

0.09
0.00586JN

BDL

D3

Round 1

BDL

BDL
BDL
BDL
BDL
BDL

BDL

BDL
BDL
BDL

BDL
BDL

BDL

BDL

BDL
BDL
BDL

Round 2

BDL

R
BDL
R

BDL

BDL

BDL
BDL

BDL
BDL
BDL

R

R

BDL

0.00409J
BDL
BDL

D4

Round 1

BDL
BDL
BDL
BDL
BDL
BOL

BDL

BDL
BDL
BDL

BDL
BDL

BDL

BDL

BDL
BDL
BDL

Round 2

BDL
0.01 5J

BDL
0.01 7J

BDL
BDL

BDL

BDL

BDL
R

BDL
0.0098J
0.01 8J

R

0.0056
BDL
BDL

nn_d>pro)*ct*\933-«iS4Vn.ip(\ut>i«tUbu-30wt>i All units are in ug/1

BDL - Compound was not detected.

J - Quantrtation is approximate due to limitations identified during data validation

R - Unreliable result - analyte may of may not be present in this sample.

N - The analysis indicates the presence if an analyte for which there is presumptive evidence to make a

"tentrtive identification"



Table 4-3efContinued
Middle Kittanning Sandstone Groundwater Results (Rounds 1 and 2)

Nease Site, Salem, Ohio

Well

COMPOUND
VOLATILES

Total 1 ,2-dichtoroelhene
1 ,2-dichloroethane
Trichtoroethene
Benzene
Tetrachtoroetnene
Chlorobenzene
Vinyl chloride
Chloroform
Chtoromethane
1 ,1 -dichloroethene
Toluene
1 , t ,2,2-tetrachloroethane
Ethylbenzene
Styrene
Methytene chloride
4-methyl-2-pentanone

TOTAL VOLATILES

SEMIVOLATILES
Diphenyl sulfone
1 ,4-dichkxobenzene
1 ,2-dichlorobenzene
Phenol
2.4-dichtofophenol
Naphthalene
Hexachloroethane
Hexachlorobutadiene
Hexachlorobenzene
1 ,2.4-trichlorobenzene
2.4,6-trichtorophenol
3,4-dichloronrtrober\zene
2-chlorophenol
bis(2-chloroethyl)ether
1 ,3-dicMorobenzene
4-methyl phenol
Nitrobenzene
2-methytnaphthatene
2-nitroanaline
Bl lflllfrL»jt-»tJn>i)h:»ln*jLutyibenzyipntnaiate
N-nitroso-dMvpropytamine
4-chloroanaline
Di-n-octytphthatote

TOTAL SEMIVOLATILES

D5

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BJL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
1J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

D6
Round 1

2400
1800
4800
1300
BDL
170J
110J
160J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

10.740

200J
4J

570
7J
2J
1J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
777

Round 2

2700
1800
6100
1200
BDL
220J
150J
200J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

12370

170J
5J
720
8J
U .
2J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
898

07
Round 1

1500
33

160J
12J
60
7J
45

BDL
BDL
6J
2J

DDL
BDL
BDL
BDL
BDL
1825

120
BDL
130
1J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
251

Round 2

1600J
23J
130
8J
43
6J
42

BDL
BDL
4J
U

BDL
BDL
BDL
BDL
BDL
1657

100
BDL
110
U

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
211

D8

Round 1

5200
140
35
270
26
38

480
BDL
8J
19
10

BDL
BDL
BDL
BDL
BDL
6226

810
4J

950
2J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BCL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
1766

Round 2

5800
130J
3J

270J
2J
4J

490J
BDL
BDL
U
U

BDL
BDL
BDL
BDL
BDL
6701

560
3J

660
2J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
1225

u_«:\prai*c<i\fi3^«i j4Mi.ip«abiM\ibi4-30.wbi All units are in ug/l.

BDL - Compound was not detected.

J - Quantitation is approximate due to limitations identified during data validation.

R - Unreliable result - analyte may or may not be present in this sample.

N - The analysts indicates the presence of an analyte for which there is presumptive evidence to make a

"tentitive identification".



Table 4-3tf Continued
Middle Kittanning Sandstone Groundwater Results (Rounds 1 and 2)

Nease Site.Salem, Ohio

Well

COMPOUND

PESTICIDES
4,4-DDD
4.4-DDT

Endosulfan 1
Endrin

Ertdosulfan II
Methoxychkx

Endrin aldehyde
alpha Chfordane
gamma Chkxdane
AWrin

»,4-DDE
Heptachlor
Dieldrin
alpha BHC

OTHER COMPOUNDS
Mirex
Photonwex
Kepone

D5

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0.012
BDL
BDL

Round 2

BDL
0.0028J

BDL
0.003J
BDL
BDL
BDL
BDL
BDL

R
BDL
BDL

00034J

BDL

0.01 SJ
8DL
BDL

D6

Round 1

0.004J

0.01 1J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

R

BOL
BDL
BDL

07

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
8DL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0.018J
0.005J

BDL

Round 2

BDL
BDL

R
BDL
BDL
BDL
BDL
BDL
BDL

R
BDL

R
BDL

R

000286J
BDL
BDL

D8
Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL

R
BDL
BDL
BDL
BDL
BDL
BDL

R
BDL

0.024J

BDL
0.0055J

0.00405J
BDL
BDL

m«_<l\praiecls«3341S4\nip«Ubles\n>M-30wb1 All units are in ug/1.

BDL - Compound was not detected.

J - Quantitation is approximate due to limitations identified during data validation.

R" - Unreliable result - analyte may or may not be present in this sample.

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to make a

"tentitive identification".



Table 4-30 Continued
Middle Kittanning Sandstone Groundwater Results (Rounds 1 and 2)

Nease Site, Salem, Ohio

Well

COMPOUND
VOLATILES

Total 1 ,2-dichloroethene
1 ,2-dicritoroethane
Trichloroethene
Benzene
Tetrachkxoethene
Chlorobenzene
Viny) chlonde
Chloroform
Chloromethane
1.1-dichloroethene
Toluene
1 . 1 ,2.2-letrachloroethane
ethyl benzene
Styrene
Methylene chloride
4-methyl-2-pentanone

TOTAL VOLATILES

SEMIVOLATILES
Oiphenyl sulfone
1 .4-dichlof obenzene
1 ,2-dichlorobenzene
Phenol
2.4-dichtorophenol
Naphthalene
Hexachkxoethane

Hexachlorobutadiene
Hexachkxobenzene
1 ,2.4-tricntorobenzene
2,4,6-trichlorophenol
3,4-dichtoronitrobenzene
2-chlorophenol
bis<2-chloroethyl)ether
1 ,3-dichlorobenzerte
4-methylphenol
Nitrobenzene
2-methylnaphthalene
2-nitroanaNne
Butylbenzylphtnalate
N-nitroso-di-n-propylamine
4-chloroanaline
Di-n-octylphthalate

TOTAL SEMIVOLATILES

D11

Round 1

640J
BDL
3700
1100
9900
37J
2J
20J
BDL
17J

150J
3200
5J
6J

BDL
BDL

18777

3700J
2J

330J
7J
11

BDL
15
14
2J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
4081

Round 2

1000
BDL
5800
1600
17000
BDL
BDL
BDL
BDL
BDL
200J
5100
BDL
BDL
BDL
BDL

30700

3700
3J

31 OJ
11
11

BDL
19
8J
U

BDL
1J

BDL
BDL
BDL
BDL
1J

BDL
BDL
14

BDL
3J

BDL
BOL
4082

D12

Round 1

1200
BDL
6500
1900

27000
480
BDL
66J
BDL
26J
750

13000
BDL
BDL
BDL
BDL

52922

13000J
150J

31000J
24J
19J
22J
470J
66J
18J
23J
R

12J
R
R
R
R
R
R
R
R
R
R
R

44804

Round 2

1700J
BDL
8500
1300J
38000
570J
BDL
BDL
BDL
BDL
780J
11000
BDL
BDL
BDL
BDL

61650

14000
21 OJ
28000

5J
14
16

190J
36
10
14
2J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

42497

D15

Round 1

4400
280J
1600
1000
1200
50J
15J
BDL
BDL
17J
10J
110J
5J

BDL
BDL
BDL
8687

1500J
3J
900
BDL
3J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
2406

Round 2

5500
260
1600
1200
970
55J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
9585

1500
3J
940
2J
4J
1J

BOL
BDL
BDL
BDL
BDL
BDL
1J

BDL
BDL
BDL
BDL
BDL
8J

BDL
BDL
BDL
BDL
2459

D17

Round 1

320J
5J

BDL
10J
BDL
2J
7J

BDL
BDL
U

BDL
15

BDL
BDL
BDL
BDL
370

62J
BDL
58J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
120

Round 2

950J
12
25
28

BDL
7J
16

BDL
BDL
4J
1J

BDL
BDL
BDL
BDL
BDL
1043

64

BDL
73
U

BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
138

mtt_dVo^«3341&4\rirpM»blM\tt>U-30.wti1 All UnitS are ft UQ/1.

BDL - Compound was not detected.

J - Quantitation is approximate due to limitations identified during data validation.

R - Unreliable rest* - anaryte may or may not be present in this sample.

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to make a

^entit(v« identification".



Table 4-20 Continued
Middle Kittanning Sandstone Groundwater Results (Rounds 1 and 2)

Nease Site,Salem, Ohio

Well

COMPOUND

PESTICIDES
4,4-DDD
4,4-DDT
Endosutfan 1
Endrin
Endosulfan II
Methoxychlor

Endrin aldehyde
alpha Chlordane

gamma Chlordane
Aldrin
4.4-DDE
Heptachtor
Dieldrin

alpha BHC

OTHER COMPOUNDS
Mirex
Photomirex
Kepone

D11

Round 1

BDL

BDL
BDL

BDL

BDL
BDL

BDL
0.023J

0.0036J

BDL

BDL
BDL

BDL

BDL

0.83J
0.087

BDL

Round 2

BDL

BDL

BDL

BDL
BDL
BDL

0.11J
BDL
BDL

BDL
BDL

R

BDL
R

0.241
0.0385JN

BOL

D12

Round 1

BDL

1.U
2.1J
7.3J
2.2J
280J
14J

0.28J
0.44J

BDL

BDL
BDL

BDL

BDL

239.6J
BDL

BDL

Round 2

BDL

BDL

BDL

BDL

BDL
20J

BDL
BDL

042J
BDL

R
BDL

BDL

BDL

24.9
2.55N

4.17J

D15

Round 1

0.0077J
0.0046J

BDL

BDL

BDL
BDL

BDL
00068J

BDL
0.0078J

BDI
BDL

BDL

BDL

BDL
BDL

BDL

Round 2

R

R

BDL
R

BDL
BDL

BDL
0.0084J

BDL

BDL
BDL

0.043J
BDL

BDL

BDL
BDL

BDL

D17

Round 1

BDL

BDL
BDL

BDL

BDL
BDL

BDL

BDL

BDL
BDL

BDL
BDL

BDL

BDL

BDL
BDL

BDL

Round 2

BDL
R

BDL

0.0021J
BDL
BDL

BDL
BDL
BDL

R

R
00083J

BDL
R

BDL
BDL

BDL

All units are in ug/1.

BDL - Compound was not detected.

J - Quant it at ion is approximate due to limitations identified during data validation.

R - Unreliable result - analyte may or may not be present in this sample.

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to make a

"tentitive identification".



Table 4-3tf Continued
Middle Kittanning Sandstone Groundwater Results (Rounds 1 and 2)

Nease Site, Salem, Ohio

Well

COMPOUND
VOLATILES

Total 1 ,2-dichloroethene
1 ,2-dichtoroethane
Tnchtoroethene

Benzene
Tetrachtoroetnene
Chtorobenzene
Vinyl chloride
Chloroform
Chloromethane
1.1-dichkxoethene

Toluene
1 . 1 ,2,2-letrachtoroethane
ithylbenzene

Styrene
Methytene chloride
4-methyl-2-pentanone

TOTAL VOLATILES

SEMIVOLATILES
Diphenyl sulfone
1 .4-dichkxobenzene

,2-dichlorobenzene
Phenol
2,4-dichtorophenol
Naphthalene
Hexachkxoethaoe
: iexachlo, jbuladtene
Hexachtorobenzene

1 .2,4-trichlorooenzene
2.4.6-trichlorophenol
3,4-dtchkxonrtrobenzerve

2-chlorophenol

bis(2-chloroethyl)ether
1 ,3-dichlorobenzene
4-methyl phenol

Nitrobenzene
2-methylnaprrthalene
2-nitroanaline
Butytbenzylprrthalate
N-nitroso-dt-n-pfopytamine
4-chloroanaline
Di-n-octylphthalate •

TOTAL SEMIVOLATILES

T2

Round 1

1600J

1000J
17000
4100J
66000
270J
BDL
BDL
BDL
BDL

1100J
5300
BDL
BDL
BDL
BDL

96370

9800J
65J

12000
11J
35J
16J

420J
44J
6J
7J

BDL
BDL
1J
1J
4J
U
11J
BDL
22J
BDL
BDL
BDL
BDL

22434

Round 2

BDL
BDL

19000
5100J

100000
BDL
BDL
BDL
BDL
BDL

1300J
5300J
BDL
BDL
BDL
BDL

130700

11000
41

8000
15
47
14

300J
42
5J
3J

BDL
BDL
U
1J
3J

BDL
BDL
BDL
BDL
U

BDL
2J
6J

19481

RW-1
Round 1

BDL
BDL

6400J

4100J
77000
BDL
BDL
BDL
BDL
BDL
BDL

9300J
BDL
BDL
BDL
BDL

98600

7300J
100J

14000
BDL
11
7J

420J
26
5J
5J
5J
9J

BDL
BDL
5J

BDL
14
1J

BDL
BDL
BDL
BDL
BDL

21896

Round 2

2400J
BDL

6100
4400J
92000

BDL

BDL

BDL

BDL

BDL

58J

10000
BDL

BDL

BDL

BDL

116958

7400
110J
16000

7J
15
7J

41 OJ
32
7J
5J
6J

BDL
BDL
BDL
6J

BDL
BDL
BDL
10J
BDL
BDL
BDL
BDL

24015

AUB

Round 1

BDL
190
BDL
3J

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
193

U
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1

Round 2

BDL
82

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
82

U
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1

CUB

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
U

BDL
BDL
BDL

1

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
16J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
16

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

imi_d:v>nii*cts«334iS4to.fpnab4«i>tbu-x> wt>i All units are in pg/1.

BDL - Compound was not detected.

J - Quantitation is approximate due to limitations identified during data validation.

R - UnreteWe resort - anafyte may or may not be present in this sample.

N - The analysis indicates the presence of an analyte for which there rs presumptive evidence to make a

lentith/e identification".
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Table 4-30 Continued

Middle Kittanning Sandstone Groundwater Results (Rounds 1 and 2)
Nease Site,Salem, Ohio

Well

COMPOUND

PESTICIDES

4.4-DDD
4.4-DDT
Endosulfan I

Endrin
Endosulfan II

Methoxychlor

Endrin aldehyde

alpha Chtordane

gamma Chtordane
Mdrin

,4-DDE
Heplachlor

Dieldrin

alpha BHC

OTHER COMPOUNDS
Mirex
Photomirex

Kepone

T2

Round 1

BDL
BDL

0.6SJ

BDL
0.1 7J

24

0.98J

BDL

BDL

BDL

BDL
BDL

BDL

BDL

16.4

2.11J

BDL

Round 2

BDL

BDL
BDL

BDL

BDL
11

BDL

BDL
0.068J

BDL

BDL
BDL

BDL

BDL

14.9
3.6N
BOL

RW-1

Round 1

BDL

BDL
0.55J

BDL

BDL
77

0.97J

BDL

BDL

BDL

BDL
BDL

BDL

BLX

24.7

2.38J
9.96J

Round 2

BDL
BDL

BOL
BDL

R

15

BDL
BDL

0.1 OJ
BDL

BDL
BDL

BDL

BDL

160J
4.39J
0.514J

AUB
Round 1

BDL

BDL
BDL

BDL

BDL
BDL

BDL
BDL

BDL
BDL

BDL
BDL

BDL

BDL

0.022J

BDL

BDL

Round 2

BDL

BDL
BDL

BDL

BDL

BDL
BDL
BDL

BDL

BDL

BDL
R

BDL

BDL

BDL
BDL

BDL

CUB

Round 1 | Round 2

BDL

BDL
BDL

BDL
BDL

BDL
BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

0.007J

BDL
BDL

BDL

BDL
BDL

BDL

BDL
BDL

BDL

BDL
BDL

BDL

BDL
0.0051 J

BDL

BDL

0.445
BDL

BDL

Mwbi All units are in ug/1.

BDL - Compound was not detected.

J - Quantitation is approximate due to limitations identified during data validation.

R - Unreliable result - analyte may or may not be present in this sample.

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to make a

"tentitive identification".



Table 4-3tf Continued
Middle Kittanning Sandstone Groundwater Results (Rounds 1 and 2)

Neass Site, Salem, Ohio

Well

COMPOUND
VOLATILES

Total 1 .2-dichtoroethene
1 ,2-dichkxoethane
Trichloroethene
Benzene

Tetrachloroethene
Chtorobenzene
Vinyl chloride
Chloroform
Chtoromethane

1 . 1 -dichtoroethene
Toluene
1.1 ,2,2-tetrachloroethane
Ethyl benzene
Styrene

Methyiene chlonde
4-methy|-2-pentanone

TOTAL VOLATILES

SEMIVOLAflLES
Diphenyl sulfone
J ,4-dichlorobenzene
1 .2-dJchtorobenzene
Phenol
2,4-dichlorophenol
Naphthalene
Hexachloroethane

Hexachlorobutadiene
Hexachlorobenzene
1 ,2,4-trichkxobenzene

2.4.6-trichkxophenol
3.4-dichloronitrobenzene
2-chiorophenol

bis(2-chloroethyl)ether

1 ,3-dichlorobenzene
4-methylphenol
Nitrobenzene
2-methylnapntnalene
2-nitroanaline
Butylbenzytphthalate

N-nitroso-di-n-propylamine
4-chtoroanaline
Di-n-octylphthalate

TOTAL SEMIVOLATILES

GUB
Round 1

8000
210

32J

31 OJ

BDL
24J

390
BDL

BDL

BDL
BDL

BDL
BDL
BDL

BDL

BDL
8966

1200J
U

390J
R

R

R
R

R

R

R

R
R
R

R
R

R

R
R

R

R

R

R

R
1591

Round 2

5800
160J
BDL
240
BDL
BDL
290
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
6490

910
1J

310
4J

BDL
BDL
BDL
BDL
BDL
BDL
BOL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
1225

HUB
Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

IUB

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Frequency

11
9

12
13

10
11

8
3

2
7

9
7

2
1

1

1

14

9

12
12
6
5
4

4

4

2
4

2
1
1
2
2
2
1
5
2
1
1
1

Minimum

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Maximum

8000
1800
19000
5100

100000

570
710
200
16
26

1300
17000

5
6

42
7

14000

210
28000

24
47
22
470
110
130
23
5
12
1
1
6
1

14

1

22
1
3
2
16

t-30.wt>1 AH units are in ug/1.

BDL - Compound was not detected.

J - Quantitation is approximate due to limitations identified during data validation.

R - Unreliable result - analyte may or may not be present in this sample.

N - The analysis indicates the presence of an analyte (or which there rs presumptive evidence to make a

"lentitive identification".



Table 4-2CT Continued
Middle Kittanning Sandstone Groundwater Results (Rounds 1 and 2)

Nease Site.Salem, Ohio

Well

COMPOUND

PESTICIDES
4,4-DDD
4,4-DDT

Endosulfan I
Endrin
Endosulfan II
Methoxychky
Endnn aldehyde
alpha Chlordane

i gamma Chlcxdane
Îdnn

4.4-DDE
Heptachlor
Dieldnn

alpha BHC

OTHER COMPOUNDS
Mirex
Photomirex

Kepone

GUB

Round 1

BDL
BOL
BDL

0054J

BDL
0056J

BDL
BDL

0017J

BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

00022J
R

BDL
BDL

BDL
BDL
BDL

HUB

Round 1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL

0.01 5J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

IUB

Round 1_,

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0.089J
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0.0158

BDL
BDL

Frequency

2
5
3
5
2
5
4
4

5
1
1
6
2
1

13
6
3

Minimum

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

Maximum

0.0077

1.1
2.1
7.3
22

280
14

0.28
0.44

0.0078
0.089
0.043

0.018
0.0055

239.6
4.39
9.96

mti_d\pro)ecti\933-€iS4virp<\ut>iei\B>u-:30wt>i All units are in pg/l.

BDL - Compound was not detected.

J - Quantitatton is approximate due to limitations identified during data validation.

R - Unreliable result - anaryte may or may not be present in this sample.

N - The analysis indicates the presence Jf an analyte for which there is presumptive evidence to make a

"tentilive identification".



Table
Vanport Limestone/Putnam Hill Marine Shale Zone

Groundwater Results (Rounds 1 and 2)
Mease Site, Salem Ohio

Well

COMPOUND

VOLATILES

Tetrachtoroethene

Chtoromethan*
TOTAL VOLATILES

SEMIVOLATILES

Phenol

Dlphanyl suffone

Butylbenzylphthalate

Naphthalene

2-Methy(naphthalene

bls(2^hylhexyf)phthalate

Dlethyfphthalate

Dl-n-butylphthalate

Pyrene

TOTAL SEMIVOLATILES

PESTICIDES

4,4-DDT

Heptachlor

Metnoxychtor

DWdrtn

OTHER COMPOUNDS

Mlrex

Photomlrex

Kepone

09

Round 1

BDL
BDL
BDL

2J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

2

BDL
BDL
BDL
BDL

0.006

BDL
BDL

Round 2

BDL
BDL
BDL

U
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1

BDL
BDL
BDL
BDL

0.00409J

BDL
BDL

D13
Round 1

BDL
BDL
BDL

BDL
U
1J

BDL
BDL
BDL
BDL
BDL
BDL

2

0.0028J

BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
14

BDL
BDL
BDL
14

BDL
BDL
BDL

0.0039J

0.0344

0.00504JN

BDL

CLB
Round 1

U
BDL

1

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL

0.012

BDL
BDL

Round 2

BDL
47J
47

BDL
U

BDL
BDL
BDL
BDL
BDL
BDL
BDL

1

BDL

BDL

BDL

BDL

0.0211

BDL

BDL

DLB

Round 1

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

Round 2

BDL

BDL

BDL

BDL

4J

BDL

BPL

BDL
8J

U

U

U

15

BDL

0.0059J

0.034J

BDL

0.25

R

BDL

ELB

Round 1

BDL

BDL

BDL

BDL

BDL

5J

3J

U

920

BDL

BDL

BDL

929

BDL
BDL

BDL

BDL

BDL

BDL

BDL

Round 2

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

0.015J

0.0332

BOL

BDL

07-Nov-94

03:36:54 PM

Alt units ara In ug/l.

BDL • Compound was not detected.
J - Quantttatlon Is approximate due to limitations Identified during data validation.

R - Unreliable result • analyte may or may not be present In this sample.

N - The analysis Indicates the presence or an analyte for which there Is presumptive evidence to make a tentative Identification



Table
Vanport Limestone/Putnam Hill Marine Shale Zone

Groundwater Results (Rounds 1 and 2)
Nease Site, Salem Ohio

Well

COMPOUND

VOLATILES

Tetrachloroethene

Chloromethane

TOTAL VOLATILES

SEMIVOLATILES

Phenol

Dlpnenyl sultone

Butytbenzylphthalate

Naphthalene

2-Methylnaphthalene

bte(2-ethylhexy()phthatete

Diethylphttwlate

Dt-n-butylphthaMe

Pyrene

TOTAL SEMIVOLATILES

PESTICIDES

4,4-DDT

Heptachlor

Methoxychlor

Dleldrin

OTHER COMPOUNDS

Mlrex

Photomlrex

Kepone

ILB
Round 1

BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL

0.014

BDL
BDL

Round 2

BDL
18J

18

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

0.0157

BDL

BDL

JLB

Round 1

BDL

BDL
BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

Round 2

BDL

BDL
BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

KLB

Round 1

BDL

BDL
BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

Round 2

BDL
BDL

BDL

BDL

BDL

U

BDL

BDL

BDL

BDL

BDL

BDL

1

BDL

0.041J

BDL

BDL

0.021 2J

BDL

BDL

LIB

Round 1

BDL

BDL

BDL

R

R

R

R

R

R

R

R

R

BDL

BDL

BDL

BDL

BDL

0.0217

BDL

BDL

Round 2

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

11

BDL

BDL

BDL
11

BDL

BDL

BDL

BDL

BDL

BDL

BDL

Frequency

1

2

1

3

3

1

1

3

1

1

1

1

2

1

2

8

1

0

Minimum

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

Maximum

1

47

2

4

14

3

1

920
1

1
1

0.0028

0.041

0.034

0.015

0.0344

0.00504

- '
mfl_d:\pm|Ktt\83341 M\H.rp«»bl«\tbl4-31 wb1

All units are In ug/l.

07-Nov-94 BDL - Compound was not detected.

03:36:54 PM J - QuantKatkm Is approximate due to limitations Identified during data validation.

R - Unreliable result - analyte may or may not be present In this sample.
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Table
Clarion Coal Zone Groundwater Results (Rounds 1 and 2)

Nease Chemical Co., Salem, Ohio RI/FS

Well

COMPOUNDS
VOLATILES

TOTAL

SEMIVOLATILES
Ws(2-ethylhexyf)phthalale
Butylbenzlphthalat*

TOTAL SEMIVOLATILES

PESTICIDES
DteWrin
4,4-DDT
betaBHC
Heptaehk*

OTHER COMPOUNDS
Mtrcx
Photofi>frwc
Kcpont

014
Round 1

BDL

BDL
BDL
BDL

BDL
BDL
BDL
BDL

BDL
BDL
BDL

Round 2

BDL

90J
3J
93

0.0023J
0.0066J

BDL
BDL

0.0176
BDL
BDL

FLB

Round 1

BDL

BDL
BDL
BDL

BDL
BDL
BDL
BDL

0.0593
BDL
BDL

Round 2

BDL

4J
BDL

4

BDL
0.015J
00030J
00082J

BDL
BDL
BDL

Frequency

0

2
1

1
2
1
1

2
0
0

Minimum

BDL

BDL
BDL

BDL
BDL
BDL
BDL

BDL
BDL
BDL

Maximum

.

90
3

0.0023
0.015
0003
0.0082

0.0593
.

-

BDL • Compound not detected.

J - Ouantrtatton Is approximate due to limitations Identified during data validation.

AN units are In ug/l.

28-Oct-94

04:15:51 PM



Table
Tionesta Sandstone Groundwater Results (Rounds 1 and 2)

Nease Chemical Co., Salem, Ohio RI/FS

Well

COMPOUND
VOLAtllES

TOTAL

SEMIVOLATILES
bta(2.«thy1hexy1)Dhthalate

TOTAL SEMIVOLATILES

PESTICIDES
TOTAL

OTHER COMPOUNDS
Mime
PhoAofnfrex
Kcpont

D16
Round 1

BOL

BDL
BDL

BDL

0.006J
BDL
BDL

Round 2

BDL

4J
4

BOL

BDL
BDL
BDL

Frequency

0

i

0

1
0
0

Minimum

BDL

BDL

BDL

BDL
BDL
BDL

Maximum

^

4

0.006

BDL • Compound not detected.

J - Quantltatlon Is approximate due to limitations Identified during data validation.

AH units are hi pg/t.

28-Oct-94

04:18:18 PM



TAB

Neasa Chemical Co., Salem Ohio RI/FS

FORMER PRODUCTION WELL QROUNDWATER DATA SUMMARY

Sample ID
Well Number
Aquller Zone
Sample Depth
Unit

VOLATILE ORQANICS
Carbon Dlsulflda
1,2-Dlehloroethent (Total)
Chloroform
1,1 Dlchloroethene
1 ,2-Dlchloroethane
1.1.1 -Trichloroethane
Trlchloroethene
Benzene
Tetrachloroethene
1 ,2-Dlchloropropane
Bromodichloromethane
1.1,2.2-Tetrachloroethane •
Toluene
Chlorobenzene

TOTAL VOLATILES
SEr.'"'DLATILE COMPOUNDS
Diphenyl SuKone
1 .2-Dlchlorobenzene

TOTAL SEMIVOLATILES
Kepone
Mirex

GW-P1-1
Welt PI

• MKS
58'-63'

ug/l

6

8

9

21

7

7

0.0178

QW-P1-2
WeflP1
VL/PHSZ
HO'-IIS'

ug/l

4

6

7

17

4

4

0.0228

OW-P1-3
WellPt

CCZ
15V-156'

ug/1

4

4

8

6

6

0.0410

GW-P1-4
Well P1

TS
203'-208'

ug/l

4

4

16

24

6

6

0.1200

GW-P1-5
Well P1

MMS
24B'-2531

ug/l

4

4

25

33

6

6

0.0474

GW-Pt-6
Wed PI

MS
28r-292'

ug/l

5
2
2
1
1
2
3
3
4
1
1
2
12

39

6

6

0.0208

GW-P2-1
Well P2

MKS
75-80'
ug/l

23

23

2

2
0.1250

GW-P2-2
Well P2

VL/PHSZ
124'-129'

ug/l

16

16

0

0.0456

GW-P2-3
Well P2

CCZ
168'-173-

ug/l

8

34

42

0

0.0492

GW-P2-4
Well P2

TS
200'-2051

ug/l

19

19

0 I

0.0266

GW-P2-5
Well P2

MMS
256'-26V

ug/l

21

21

0

0.0160

GW-P2-6
Well P2

MS
290'-295>

ug/l

0

0

0.0078

GW-P3-1
Well P3

MKS
50'-55-

ug/l

260
320

660

1200
910
1100

32
69
17
80

4648

170
450
620

0.0450

GW-P3-2
Well P3

VL/PHSZ
92'-97'

ug/l

4
74
6

87

190
130
170

9
11
12

693

74

74
0.2020
00416

AquHtr Zone Abbrtvtatlonr
MKS - Mlddl* Ktnanotog Sandsion*
Vt\PHS2 • Vonport Ume»lon»/Pumam Hill Shalt Zone

MWS » Middle Mercer Sandstone
MS » Massillon Sandstone

TS • Tionesta Sandstone
CCZ • Clarion Coal Zone

Bank Entry Indicate* compound was not detected.



Table
Ruetgers Nease, Salem

Round 1 Qroundwater Samples
Inorganic Analytical Results

INORGANIC • ANALYTICAL RESULTS

ERM-MW Sample Number

Laboratory Sample Number

Remark*

Unto
INORQANIC ELEMENTS

AHjffllnuni

Anwnony
AfB^nlo

Barium

Beryllium

Cadmium

Catotum

Chromium

CobaK
Copper
|r«m»iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

S»ver

Sodium

Thallium

Vanadium

Zfcw

Cyanide

F
P
P
cv

A

Detection Umtt

19.3

2.3
1.8

1.1

0.6

1.7

3.7

2.9

2.7

2.2

5.7

0.9

37.2
1.1

0.2

9.0

339.2

1.9

3.1

14.7
2.6
2.8
2.3
10

RNS-QW-S6

002

ug/L

478.6

98.0
103.1

<3X)
(9X)

221990

(9X)
(5X)

21.29U
198820

1.6U
39201

3201
0.26

94.4 U
(SX)R

(9X)UJ

143130,

(10 X)
(3X)

984.1

UJ

RNS-GW-S12
001

ug/L

794230

9.9

98.0
182.9J

78.0 J
123 J

929890

171 .2 J
994.4

2141.4

718630

756 J
313990

95073

0.70
2263.1 J

16718J

43.49 U

1736700

(10 X)
118.2 J

12998

UJ

RNS-CW-T2
003

ug/L

(SX)

(10 X)
83.49

(SX)
<5X)

317500

441 U
318U
12.0U

17854

UJ

03234

513.8

49.8 U
3755.8 J

19.25 U
131550

(10 X)
14.95 U

594.8
UJ

RNS-GW-S22
005

DupGW-S18

ug/L

349830

18.0
27.75 U

22.3
15.99

749970

88.69 U

996.49

71 0.89 J
399380 J

5.1 U
197990

86160

1.98
1003.9 J

15023 J

40.8 U
391050

(10 X)
552.1

2891.8

15 J

RNS-GW-S18

004

ug/L

406070

17.0
30.9 U
25.1 5 J
15.6J

775810
109.35 J

660.7
993.9 J

91 4440 J

1S.7J
228450

101960

1.34
VJ93.6J

17033J

40.3 U

464610

(10 X)
639.89

3391.7

23 J

mil d:\pra)acte\933-«154Vlrp1\UblM\rbl4-35.wql
ANALYTICAL METHOD:
P - Inductively Coupled Plasma
F • Graphite Furnace Atomic Absorption
CV • CoW Vapor Atomic Abiorpllon
A - Auto Analyzer
01-Nov-«4
11:09 AM



Round 2 Groundwater Sampling
Inorganic Analytical Results

INORGANIC - ANALYTICAL RESULTS
ERM-MW Sample Number
Laboratory Sample Number
Remarks
Units
INORGANIC ELEMENTS
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
SoiMuum
Silver
Sodium
Thallium
Vanadium

Zinc
Cyanide

P
F
F
f>

— p
p
P
p
p
p
P
f
P
p

CV
p
P
f
P
p
f
p
p
A

Detection Limit
44.2
3.3
1.0
0.4
0.2
1.8
10.7
3.0
2.4
1.0
4.8

0.0
' 43.7 "

0.4
6.46
4.8

480.1
1.0
1.4

138.1
1.2
2.0
3.7
10

RNS-dW-38
C20S

ug/l

587.43
SOL
80.8
88.13
0.88 J
BOL

1822 70 J
70.58 J
4.40 J

244.21 J
iTSMu

17.8
30008
7658.0
BOL

1 38.60 J
5554.7 J

65L
11.40J
110780

BOL
BOL

1 390.8 J

BOL

RNS-QW-S8-111
C207

held bank
ug/1

BOL
4.1 J
BOL
BOL
BDL
BDL

80.20 J
BOL
BOL

1.88 J
44.80

1.8
BbC
1.S8
BOL
BOL
SOT
eoT^
BBC

316.48
BOL
BOL

5.27 J

BOL

RNS-GW-SI2
C288

ugfl

40S450
BDL

227.16
40.60

32.83 J
376620 J
80.03 J

548.06 J
401.64 J
471680
345 J

176180
62310
6.26 J

1 155.10 J
14414
BOL

23.65 J
010060

1.8J
86.24 J

6648.4 J

BOL

RNS-QW-S21
C289

DupGW-S12
ug/l

41B830
BDL

64 4 J
239.63
30.80

45.48 J
349210 J
105.62 J
546.31 J
401 .49 J

439 J
161500
56508
0.63 J

1224.0 J
1523d
BDL

24.69 J
674780

5.4 J
93.02 J
7949.9 J

BOL

RNS-QW-StS
C294

ug/l

236450
BDL
18.8

32.69 J
1S.1SJ
7.43 J

628630 J
41.84 J
325.50 J
1 257.0 J
262230

17.5
135760
57000
\.T7

510.17 J
13220
BDL

24.08 J
266740

1.9J
315.58 J
<678.f. J

25.3

RNS-QW-T2
C293

ug/l

BOL
BDL
5.6 J

103.02
1.02 J
4.33 J

2660OO J
5.22 J
4.22 J
BDL

14090
BOL

63*14
426.06

BOL
2S87J

431 4.0 J
BOL

23.23 J
120240

BDL

BOL

1 62.02 J
BDL

mti_d:\pro|ecti\933-6154\rl\tables\lbl4-3e.wq1
ANALYTICAL METHOD:
P • Inductively Coupled Plasma
F - Graphite Furnace Atomic Absorption
J • OuanUtabon Is approximate due to limitations Identified during data validator)

CV • Cold Vapor Atomic Absorption
A • Auto Analyzer
BDL - Compound was not detected



Table
Round 1 Groundwater Sampling
Dloxln/Furan Analytical Results

DIOXIN AND FURAN ANALYTICAL RESULTS
ERM-Midwest Sample Number
Laboratory Sample Number
Remarks
Units
DIOXINS AND FURANS

Total TCDO
2,3.7.8-TCDD
Total PeCDDS
Total HxCDDa
Total HpCDOt
1.2,3,4.6.7,8-HpCDO
OCOO
Total TCDF«
2.3.7.8-TCDF
Total PeCDFs
1.2.3,7.8-PeCDF
2.3.4.7.8-PeCDF
Total HxCDFa
1.2.3,4,7.8-HxCDF
1.2.3,6,7.8-HxDCF
2,3,4,6,7.a-HxCDF
Total HpCDFa
1,2,3,4.6.7.8-HpCDF
1.2,3,4.7.6.9-HpCDF
OCDF

Dsto Swnpta CoHoctod
Oat* Sample Received by Laboratory
Data Sample Extracted
Date Sample Analyzed

RNS-GW-S12
32085

pg/l

16.3 J
BDL

65.1J
139J
180J
96.9 J
195 J
218 J
22J

1010 J
81 .5 J
89.9 J
1000 J
213 J
145J
91 .7 J
854 J
526 J
79.1 J
480 J

Nov-2-1992
Nov-3-1992
Jan-19-1993
Jan-30-1993

RNS-GW-S6
32086

pg/i

BDL
BDL
BDL

60.3 J
145J
81 .4 J
BDL
144J

16.4(mpc)J
771J
64.1J
65.9 J
823J
151 J
114J
73.5 J
572 J
321 J
60.5 J
158J

Nov-3-1992
Nov-5-1992
Jan-19-1993
Jan-30-1993

RNS-GW-T2
32087

pg/i

BDL
BDL
BDL
BDL
256J
137 J
445J
2310 J
205 J
1460J
BDL
272J
1250J
271 J
158J
111 J
843 J
464J
111 J
386 J

Now-4-1992
Nov-5-1992
Jatv19-1993
Jan-30-1993

RNS-GW-S18
32088

pg/i

BDL
BDL
138J
187 J
348J
184J
426 J
1660J
114J
2150J
98J
175J
1290J
283 J
160 J
119J
1390J
475 J
112J
407 J

Nov-4-1992
Nov-5-1992
Jan-19-1993
Jan-30-1993

RNS-GW-S22
32089

DupGW-S18

P9/I

42.8 J
16.7 (mpc) J

257 J
BDL
334J
163J
532 J
1930J
167 J

2430 J
90 J
189J
1040J
246 J
119J
93.5 J
1100J
293J
100J
412 J

Nov-4-1992
Nov-5-1992
Jan-19-1993
Jan-30-1993

J-Qusn«braonltapp»oxknatao^teImlWter»ktentrfled

BDL - Compound was not detected

MPC - Maximum possible concentration*



(

Table
Round 2 Groundwater Sampling
Dioxin/Furan Analytical Results

DIOXIN AND FURAN ANALYTICAL RESULTS
ERM-Mldwest Sample Number

Laboratory Sample Number

Remarks

Units

DIOXINS AND FURANS

Total TCOD
2,3,7.8-TCDD
Total PeCODS
1.2.3,7,8-PeCDD
Total HxCDDs
1,2.3.4,7.8-HxCDD
1,2,3.6,7,8-HxCDD
1,2.3,7.8,9-HxCDD
Total HpCDDs
1,2,3.4.6.7,8-HpCDD
OCOD
Total TCDFs
2,3,7.8-TCDF
Total PeCDFs
1 ,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total HxCDFs
1.2,3,4,7,8-HxCDF
1 ,2,3.6,7,8-HxDCF
2.3.4,6,7,8-HxCOF
1 ,2,3.7.8,9-HxCDF
Total HpCOFs
1,2,3.4,6.7.8-HpCDF
1,2,3,4,7,8.9-HpCDF
OCDF
Date Sample Cofleded
Date Sample Received by Laboratory
Date Sample Extracted
Date Sample Analyzed

RNS-GW-S6

32192

pg/i

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Feb-24-1993
Feb-25-1993
Mar-08-1993
Mar-17-1993

RNS-GW-S6-111

32194

Field Blank

pgi

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Feb-24-1993
Feb-25-1993
Mar-08-1993
Mar-17-1993

RNS-GW-S12

32190

P9/I

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
120J
154J
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

48.5 J
47.9 J
BDL
BDL

Feb-23-1993
Feb-24-1993
Mar-08-1993
Mar-17-1993

RNS-GW-S21

32191

Duplicate of RNS-GW-

pgi

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
139 J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Feb-23-1993
Feb-24-1993
Mar-08-1993
Mar-17-1993

RNS-GW-S18

32195

pg/i

106 J
14.7 J
170 J
BDL
BDL
BDL
BDL
BDL
228 J
113J
469 J
2580J
146J
1600J
BDL
128 J
239 J
94.4 J

BDL
BDL
BDL
402 J
73.8 J
BDL
262 J

Feb-24-1993
Feb-25-1993
Mar-08-1993
Mar-17-1993

RNS-GW-T2

32193

P9"

16J
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
186 J

3374 J
231J
1420 J
BDL
229 J
216 J
118J
BDL
BDL
BDL

337 J
87.4 J
BDL
305J

Feb-24-1993
Feb-25-1993
Mar-08-1993
Mar-17-1993

An units are In programs per (Her (pg/L).
BDL - Compound was not detected
J - OuanWatton Is approximate due to limitations Identified during data validation



TABLE
RESIDENTIAL WELL SAMPLING RESULTS - APRIL & MAY

NEASE SITE, SALEM.OHIO
1990

Sample Number

Residence

Units
Volatile Compounds
1,2-Dichloroethene (total)
cis-1,3-Dichloropropene

Semivolatile Compounds
Phenol
1 ,2-Dichlorobenzene
bis(2-Ethylhexyl)phthalate
Diphenyl Sulfone
Pesticide Compounds
PCS Compounds
Other Compounds
Kepone

Photomirex
Mirex

GR-01
1222

Benton Rd

ug/l

BDL
BDL __,

BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

GR-02
1909

Allen Rd
ug/1

BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

GR-04

1288
Benton Rd

ug/l

BDL
BDL

BDL
1.2 J
BDL
1.4 J

BDL
BDL

BDL
BDL
BDL

GR-05
1456

Allen Rd
ug/l

3800
210

1.2J
270 J
BDL
340 J
BDL
BDL

BDL
BDL
BDL

GR-07
Country

Club
ug/l

BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL

GR-08
1202

Benton Rd
ug/l

BDL
BDL

BDL
BDL
130 J
BDL
BDL
BDL

BDL
BDL
BDL

Unto are in micrograms per liter (pg/L)
BDL - Compound was not detected
J - Quantitation is approximate due to hrrutabons identified during date validation
rntl_d:V>foj«cts\933-6154Vi\tables*bW-39.wq1



Table
Water Quality Parameters Measured In the Field
During the Collection of Surface Water Samples

Station
Location

1
2
3
4
5
6C
7
8
13
18
20
23
28
29
30
35
40
42
47
48
50
52

Date

4/23/90
4/23/90
4/23/90
4/23/90
4/22/90
4/21/90
4/20/90
4/20/90
4/20/90
4/20/90
4/19/90
4/19/90
4/19/90
4/19/90
4/19/90
4/19/90
4/19/90
4/18/90
4/18/90
4/18/90
4/17/90
4/17/90

Water
Color

Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear

Clear, brownish tint
Clear, geenish tint

Clear
Clear

Clear, greenish tint

Water
Temperature
(degrees C)

14.0
12.0
11.0
10.1
15.9
17.0
11.5
11.5
10.5
10.0
12.1
10.5
10.9
13.0
11.1

7.4
7.7

11.0
9.4
8.0

10.8
10.3

Dissolved
Oxygen
(mq/i)

15.4
11.1
10.4
10.2
10.4

8.2
11.1
11.4
12.0

8.8
16.2
15.2
15.4
14.9
16.2
12.8
12.4
15.8
13.4
15.2
13.8
13.8

Specific
Conductance
(u.mhos/cm)

371
500
475
425
490
140
650
690
550
489
520
479
455
398
411
362
350
352
308
319
380
331

PH
(S.U.)

8.8
7.6
7.6
7.6
7.9
8.0
7.9
8.0
8.4
8.5
9.0
8.5
9.0
9.0
8.4
8.1
8.2
9.0
8.6
9.0
9.0
9.0



Table
Summary ol Compounds Detected In Surface Water Samples

MFLBC

(All concentrations are In

Sample 10

Vojatlles
Chloromelhane

Semlvolatlles
Bis (2-elhylhexvl) Phthalata
Diphenyl sulfone

SW-1

•

•

0.6 J
•

SW-4

3 J
.

.
-

SW-7

.

.

•

2J

SW-23

•

•

3 J
*

SW-29

-
•

2 J
•

SW-35

.

.

3 J
•

SW-40

.

.

2 J
-

SW-42

.

.

6 J
•

J: Quanlltatlon It approximate due to limitations Identified during the quality control review (data validation)
• Not detected

Note: The Target Compound List (TCL) of analytes consists ol an extensive group ol volatile organic, semlvolatlle organic, pesticide,
and PCB compounds, the analysis of which Is mandated by the U.S. EPA Contract Laboratory Program (CLP). Many ol the TCL
compounds have never been Identified as having been present on the Site as products or been Identified In any environmental
samples collected on the Site. Most notably, with the exception of methoxychlor, the entire pestlclde/PBC list falls within

this characterization.



Table 4-.42"
Summary of Volatile Organic Compounds Detected In Sediment Samples

MFLBC

(All concentrations are In ng/kg)

Sample ID

Volatlles
Acetone
1,2 Dlchloroethane
2-Butanone
1,2 Dlchloropropane
Toluene

SD-01

69 J
-
-
-

29 J

SD-65
Dup. ol SD-01

49
•
-
-

6 J

SD-02

54 J
•
-
-
-

SD-04

27 J
-
•
-
•

SD-05

80 J
2J
-

18
-

SD-6C

57
-

10 J
-
-

Qualifier Codes:
J: Quantitatlon Is approximate due to limitations Identified during

the quality control review (data validation).
• Not detected



Table 4->KT
Summary of Semlvolallle Organlcs Detected In Sediment Samples

MFLBC

(All concentrations are In

Sample ID

Semlvolatlles
4-Methylphenol
Benzole Acid
Naphthalene
2-Methylnaphthalene
Phenanthrene
Anthracene
DI-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)Anthracene
Chrysene
Phenol
b!s(2-Ethylhexyl)Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
lndeno(1.2.3-cd)Pyrene
Benzo(a,h,l)Perylene
Dlphenyl Sulfone
Dibenzo(a,h)Anthracene
Acenaphthene
Dibenzofuran
Fluorene

SD-01
Background

210 J
.

49 J
71 J
440
85 J
.

930
750

170 J
380 J
490
.
.

920 J
920 J
390 J
200 J
230 J

-
-
-
•
•

SD-65
Dup. Ol SD-01

160 J
.

51 J
73 J
420
73 J

-
780
700

120 J
340 J
420

•
1400
870 J
870 J
330 J
200 J
210 J

•
•
•
-
•

SD-02

230 J
•
-
-
-
•
•

54 J
-
-
-
•
•

1100
52 J
52 J

•
•
•
•
•
•
•
•

SD-03

1700
210 J

•
-

91 J
•

43 J
170 J

•
•

69 J
85 J

•
1800
160 J
160 J
47 J

•
-
•
•
•
•
•

SD-04

•
•
•
-

54 J
•

46 J
230 J
240 J

•
•

100 J
-

1300
200 J
200 J

-
•
•
-
-
-
•
•

SD-05

-
•
•
•

53 J
-
-

64 J
64 J

-
41 J
45 J

-
•

62 J
62 J

•
-
-
-
-
•
•
•

SD-6C

•
-
•
-
.
-
-
.
.
-
-
-
•
•
-
•

38 J
-
.
•
•
•
-
•

SD-07

•
.
•

.

.

.

i_ 74 J
46 J
.
.
.
.
.

1200
55 J
55 J
46 J
.
-
-
.
.
-

•

SD-13

740
.
«

160 J
.
.

200 J
150 J
.

69 J
91 J
.
.

150 J
150 J
71 J
.
.
.
.
.
.

-

SD-15

2800
430 J
.
.

50 J
.
.

90 J
71 J

•

.

47 J
160 J
.

85 J
85 J
.
.
.
.
.
.
.

•

Qualifier Codes:
J: Quantitatlon Is approximate due to limitations Identified during the quality control review (data validation)
• Not detected



Table 4^5 (Continued)
Summary of Semlvolatlle Organlcs Detected In Sediment Samples

MFLBC

(All concentrations are in ng/kg)

Sample ID

Semlvolatlles
4-Methylphenol
Benzole Acid
Naphthalene
2-MethylnaDhlhalene
Phenanthrene
Anthracene
DI-n-Butylohlhalate
Fluoranthene
Pyrene
Butylbonzylphthalate
Benzo(a)Anlhracene
Chrysene
Phtnol
bis(2-Ethylhexyl)Phthalate
Benzo(b)Fluoranlhene
Benzo(k)Fluoranlnene
Benzo(a)Pyrene
lndeno(1,2,3-cd)Pyrene
BenzofgJi.DPerylene
Diphenyl Sulfone
Dibenzo(a.h)Anlhracene
Acenaphthene
Dibenzoluran
Fluorene

SD-1B

.

.

.

.

.

.
•

,

*

•

.

.

.

.

.
•

55 J
•
•
•
•
•

•
•

SD-20

•
•
.
.

52 J
.
.

87 J
65 J

*

.
-
-

130 J
96 J
96 J

-
•
•
•
-
•
•
•

SD-21

•
-
.
•

•
•
•
.
.
.
.
-
•
•
•
•
•
•
•

170 J
•
•
•
•

SD-22

•
•
•
•

70 J
-
.

84 J
75 J

•
•

51 J
•
•

85 J
85 J

•
•
•
-
-
-

•

SD-23

•
•
•
•

91 J
-
•

180 J
140 J

-
77 J
100 J

-

110 J
260 J
260 J
72 J
60 J

-
•
-
•
•
•

SD-28

-
•

•
81 J

-
.

110 J
77 J
.

44 J
53 J
.

72 J
84 J
84 J

•

•

55 J
•
-
•
-

SD-29
Background

•
-
•
.

93 J
.
.

140 J
96 J
.

60 J
70 J
.

46 J
110 J
110 J
51 J

-

43 J
•
.
-
-

•

SD-30
Background

•
•
•
.

200 J
.

./

360 J
230 J
.

150 J
180 J
.

63 J
320 J
320 J
240 J
130 J
230 J

•

150 J
•
-
•

SD-35

-
-
.

52 J
130 J
.
•

190 J
130 J
.

81 J
97 J
.

160 J
150 J
150 J
75 J
54 J
58 J
.
.
.
.
-

SD-37

•
•

69 J
81 J
170 J
.
.

180 J
180 J

•

100 J
110 J
.

.

170 J
170 J
85 J
71 J
62 J
.
.
.
.

•

J: Quantltatlon Is approximate due to limitations identified during the quality control review (data validation).
• Not delected



Table ^-^(Contlnued)
Summary of Semlvolallle Organlcs Detected In Sediment Samples

MFLBC

(All concentrations are in ng/kg)

Sample ID

Semlvolatlles
4-Methylphenol
Benzole Acid
Naphthalene
2-Melhy (naphthalene
Phenanthrene
Anthracene
DI-n-ButylDhthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)Anthracene
Chrysene
Phenol
bis(2-Ethylhexyl)Phthalaie
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pvrene
Indenoll.a.S-cdJPyrene
Benzo(q,h.l)Perylene
Diphenyl Sullone
DibenzofaJiJAnthracene
Acenaphthene
Dibenzofuran
Fluorene

SD-40

•
.

140 J
82 J
1800
340 J

.
1100
790
.

480
530
.
•

680 J
680 J
310 J
150 J
120 J

•
81 J
100 J
180 J
230 J

SD-42

290 J

•
•

120 J

•
210 J
170 J
.

100 J
120 J

•
•

170 J
170 J
81 J
48 J
47 J

-
•
•
-
•

SD-44

2100
-
•
•

87 J
.

170 J
120 J

•
74 J
77 J
120 J

•
110 J
110 J
56 J

•
•
•
•
•

•

SD-45

•
•

110 J
-
•

160 J
140 J

•
•

93 J
•
•

120 J
120 J
53 J

•
41 J

•
• •
•
•
•

SD-47

•
•
•
-

71 J

•
110 J
89 J

-
63 J
68 J

•
-

100 J
100 J
55 J

•
•
•
•
•
•
•

SD-48
Background

•
•

•
62 J

•

49 J
46 J

•
-
•

•
-
-
•
•
•
•
•
•

SD-49

•

51 J
100 J
97 J
.
.
-
.
.
-
.
•
•
-
-
.
•
•
.
.
.
.
•

SD-63
Dup. of SD-49

•
-
.

46 J
55 J
.
.
.
-
.
.
.
-
-
-
.
.
-
-
.
.
.
.

-

SD-50
Background

-
-
.
.
.
.
.

73 J
100 J
.

92 J
130 J
.
.

320 J
320 J
160 J
99 J
130 J
.
.
.
.

•

Qualifier Codes:
J: Quantltation Is approximate due to limitations identified during the quality control review (data validation).

• Not detected



TABLE
Maximum and Minimum Concentrations

of Semlvolatlla Organlcs Detected In Sediment Samples
MFLBC

(All concentrations are in (ig/kg)

Semlvolatltes
4-Methylphenol
Benzole Acid
Naphthalene
2-Methy (naphthalene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)Anthracene
Chrysene
Phenol
bis(2-Ethylhexyl)Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranihene
Benzo(a)Pyrene
lndeno(1 ,2.3-cd)Pyrene
Benzo(q,h.i)Perylene
Diphenyl Sulfone
Dibenzo(a.h) Anthracene
Acenaphthalene
Dibenzofuran
Fluorene

DETECTION FREQUENCY
# Detections

9

2

5

7
24

3
3

24

21

2
15

20

2

12

22

22
19

10

10

2

1

1
1
1

Total f Samples
32

32

32

32
32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

60

32

32
32
32

CONCENTRATION RANGE
Minimum

-
-
-
-
-
-
-
-
-
.
-
-
-
.
-
-
-
-
-
-
-
-
-
-

Maximum
2800
430 J
140 J
100 J
1800
340 J
74 J

1100
790

170 J

480

530

160 J

1800

920 J

920 J

390 J

200 J

230 J

170 J

150 J

100 J
180 J
230 J

Qualifier Codes:
J: Quantitation is approximate due to limitations identified during the quality control

review (data validation).
Not detected



Table
Mirex and Photomlrex Analytical Results For Sediment Samples

MFLBC
(All concentrations are in ng/kg)

Sample Concentrations

Sample *
SD-01
SD-65
SD-02
SD-03
SD-04
SD-05
SD-6A
SD-6B
SD-6C
SD-6D
SD-07
SD-10
SO- 11
SD-12
SD-70
SD-13
SD-14
SD-15
SD-16
SD-17
SD-69
SD-18
SD-19
Sd-l9A
SO-19B
SO-20
SD-21
SD-22
SD-23
SO-24
SD-25

Mlrex

7.84 J
4.26 J

.
-

150
71.5
21.5
87.8
124
251

1680
527

423 J
2820 J

555
1200 J
150 J
34.6

42.1 J
76.7 J
57.5
125
.

93.7 J
403 J
45.5
175 J
107
127
75.3

Photomlrex
-

-
.
.

5.75 J
.
-
-
.
-

7.38 J
-
-

3.09 J
2.34 J
2.58 J

-
-

.

.

.
-
-

0.479 J
.

2.96 J
.
-

<*&>•

itw&
H3f*
m
m.
"tf&f .
::•'•••.-
• • .-••

•••--.

••' ".•"•"

.-. :-•
• •*•*•

•::••'%:
. '••'••

" ,-:'\

;••>-*

$̂#
tl

$̂£

H

m
:y:v;.
'$?
$4

Sample #
SD-26
SD-27
SD-28
SD-29
SD-30
SD-31
SD-32
SD-33
SD-34
SD-37
SD-38
SD-39
SD-64

Mirex
181
158

100 J
.

102 J
41.5
33.7
78.5

18.5 J
24.1 J
58.8

21.8 J

Photomlrex
•
.
-
.
.
.
•
-
.
.
-
-

Downstream Lisbon Dam
SD-40
SD-41
SD-42
SD-43
SD-66
SD-44
SD-45
SD-46
SD-47
SD-48
SD-49
SD-63
SD-50
SD-51
SD-52

-
-

10.5 J
-

6.3 J
10.9 J

-
.
-
-

-
-
-

-
-
-
•

.

.

.

.
-
-

-
-
•

Maximum >nd Minimum Concentrations

f Detections
Total * Samples

Max. Concentration
Min. Concentration

Upstream Lisbon Dam
Mlr«x

38
45

2820 J
*

Photomirtx
7

45
7.38 J

-

* Detections
Total * Samples

Max. Concentration
Min. Concentration

Downstream Lisbon Dam
Mircx

3
IS

10.9 J
-

Photomirtx
.
15
.
-

Qualifier Codes:
J: Quantitation is approximate due to limitations

Identified during the quality control review
(data validation).

• Not detected
Mirex minimum reporting limit: 18.5 ug/kg
Photomirex minimum limit: 20.4 ug/kg

Duplicate Samples: SD-65 • SD-01
SD-70 « SD-12
SD-69 - SD-17
SD-64 « SD-39
SD-66 m SD-43
SD-63 « SD-49



Table
Summary of Constituents

Detected in Overbank Deposit Soil Samples
MFLBC

(All concentrations are In u.g/kg)

Sample ID

Comoounds
Photomlrex
Mlrex

10-01

29.8 J
3040

10-02

4 J
656

10-03

5.2 J
321 J

10-04

13.3 J
896

12-01

132 J
4540

12-02

3.99 J
153

12-03

20.6 J
1590

12-04

33.9 J
1370 J

17-01

-
16.4 J

17-02

.
62.3

Sample ID

Comoounds
Photomlrex
Mlrex

17-03

22.3 J
1570

17-04

-
24

19A-04

-
25.4 J

19B-01

•
52

19B-02

-

23.9

27-01

2.5 J
32.6

27-02

-

609

27-03

20.8 J
715

43-03

.

10.1 J

SS-71

.

1380 J

J: Quantitatlon Is approximate due to limitations Identified during the quality control review.
• Not Detected



TABLE 4-AiT
Summary of Volatile Organlcs

Detected In Fish Tissue Samples
MFLBC

(All concentrations are in pg/kg)

Sample ID

VolaUles
Methylene Chloride
Acetone
Carbon Olsulflde
2'Butanone
2-Hexanone
Tetrachloroethene
Toluene
Benzene
Ethyjbenzene
Xylene (total)

5-LT

•
.
•

9 J
*

-
•
•
•
•

6C-LT

•
260 J

•

•
-
•

16 J
2 J
4 J

20 J

64-UT
Dup. Ol 6C-UT

19 J
120
42
-
•
•
•
•
•
•

7-LT

•
700 J
11 J
15 J

•

7 J
•

5 J
•

• 63 -LT
Dup. of 7-LT

-

250 J
250 J
10 J

•
•
-
•
-

8-UT

310
820 J

•

57
10 J

-

11 J
-

4 J
-

8-LT

-
-
-
-

34 J
-

-
-
-
-

J: Quantltation Is approximate due to limitations Identif ied during the quality control review,
• Not delected



TABLE 4->)
Maximum and Minimum Concentrations ol Volat i le

Organics Detected in Fish Tissue Samples
MFLBC

(All resul ts are listed in

Vo la t j l es

Mettiylene Chloride
Acetone
Carbon Dlsulllde
2-Butanone
2-Hexanone
Tetrachloroethene
Toluene
Benzene
Ethylbenzeno
Xylene (total)

DETECTION FREQUENCY
Upper Troptiic

0 Detections

2
2
1
1
1
0
1
0
1
0

Total // Samples

3
3
3
3
3
3
3
3
3
3

Lower Trophic
II Detections

0
3
2
3
1
1
1
1
2
1

Total // Samples

6
6
6
6
6
6
6
6
6
6

CONCENTRATION RANGE
Upper Trophic

Minimum

•
•
•
-
-
-
-
•
•
•

Maximum

310
820 J

42
57

10 J
•

11 J
•

4 J

Lower Trophic
Minimum

-
•
.
.
•
-
-
•
•
-

Maximum

.
700 J
250 J
15 J
34 J
7 J
16, J
2 J
5 J

20 J

J: Quanlilatlon Is approximate due lo limitations idcniilied during the quality contro l rev iew (data validation)
• Not detected



TABLE 4,
Summary ol Semlvolotlle Organic Compounds Detected In Fish Tissue Samples

MFLBC

(All conconlralions aro In ng/kg) ~

Sample 10

Semlvolatlles
Phenol
Benzole Acid
Dlmethylphthalate
N-Nitrosodiphenylamlne (1)
4-Chloro-3-Melhylphenol
DI-n-Bulylphthalate
Bulylbenzylphlhalate

6C-UT

380 J
•

210 J
230 J

.

.
•

6C-LT

•
•
.

420 J
•
.
•

7F-LT

•
-

70 J
-

50 J

8-UT

•
•

54 J
•
-
•

0 - L T

•

•
62 J

•

15-UT

•
•

450

•

1 5 - L T

•
-
-

760

18 -UT

•

250
-
•
-

1 8 - L T

•
-
-

54 J
.
.

20-UT

•
•
-

56 J

•

20-LT

-
.
.

57 J
.
.
•

29-LT

.

.

.

.
1400 J
1400 J

-

Sample ID

Semlvolptl les,
Phenol
Benzole Acid
Dlmethylphlhalale
N-Nitrosodiphenylamlne (1)
4-Chloro-3-Methylphenol
DI-n-Bulylphlhalale
Bulylbenzylphlhalale

35-UT

•
.
-

79 J
-
-

•

60-JT-

93 J
•

.

35-LT

57 J

110 J
•

4 4 - U T

•

460 J
-

4 5 - L T

3300 J

-

52-UT

58 J

•
.

360 J

J: Quanlilatlon Is approximate due lo limilalions idennliod during ihe quality control review (data validation)
• Not delected

' 60-UT duplicate ol 35-UT
7F-LT special sample requested by Ruetgers-Nease (lilleled, skins oil)



TABLE
Maximum and Minimum Concentrations ol Semlvolaille

Organlcs Detec ted In Fish Tissue Samples
MFLBC

(All concentrations are in ng/kg)

Semlyolatl les

Phenol
Benzole Acid
Dimethvlphlhalale
r: Nllrosodlphenylamlne (1)
4-Chloro-3-Melhylphenol
Di-n-Buly lphthalate
Bulylbenzylphthalate

DETECTION FREQUENCY
Upper Trophic

# Detection

2
1
1
7
0
0
1

Tola! tt Sample

28
28
28
28
28
28
28

Lower Trophic
# Detection

0
1
0
7
1
3
0

Total tt Sample

34
34
34
34
34
34
34

CONCENTRATION RANGE"
Upper Trophic

Minimum

•
.
•
•

•

Maximum

380 J
58 J

210 J
460 J

•

360 J

Lower Trophic
Minimum

•
.
-
.
.
-

-

Maximum

.
3300 J

*

780
1400 J
1400 J

•

J: Quantitation Is approximate due to limitations identified during the quality contro l rev iew (data validation)
• Not detected



f
TABLE 4-;&1

Summary of Pesticides and PCBs Detected in Fish Tissue Samples
MFLBC

(All concentrations are in

Sample ID

Non-Site Related

Pesticides & PCBs

beta-BHC

Lindane

Aldrin

Heptachlor epoxide

Endosulfan 1

Endrin

4,4-DDE
alpha-Chlordane

Aroclor 1254

Aroclor 1260

7-LT

.

.
8.2J

-
30J
.
.
-
•
-

8-LT

-

54J
-

12
67
49J
39J

•
-
-

9-UT

8.8
-

-

-
-
-
.

-
-

-

23-UT

-

-

-

-
-
-

3.5J
-

-
-

23-LT

-

-

-

-

-
-

2.7J
5.9J

-
-

28-UT

-

-

•

-

•
-

2.7J

-
-
-

28-LT

-

-

-

-
-
-

30
10J

-
-

30-UT

-

-

-

-

-
-

8.9J
-

-
-

30-LT

-

-

-

-
-
-

24
14J

-
-

35-UT*

R
R

R

R

R

R
R
R
R
R

60-UT

-

-

-

-
-
.
.

-
170
51J

60-LT

-

-

-

-
-
.
.

-
-

81J

37-UT

-

-

.

-
-
.
.

-

100J
-

62-UT

.

-

.

-
-
.
.

-

310
-

37-LT

.

.

.

-
.
.
.

-

300
-

Sample ID
Non-Site Related
Pesticides & PCBs
beta-BHC
Lindane
Aldrin

Heptachlor epoxide

Endosulfan I

Endrin

4,4-DDE

alpha-Chlordane

Aroclor 1254

Aroclor 1260

62-LT

..
-
-

•

-

-

800
-

39-LT

-
-
-

-

-

4.1J

;
-

40-UT

-
-
-

-

-

-

220

-

40-LT

-
-
-

•

-

-

1100
-

42-LT

-
-
-

-

-

-

550
- .

44-LT

-
-
-

•

-

-

850
-

45-UT'

-
R
R

-

R

-

240J

-

45-LT

-
-
-

-

-

-

650

-

47-UT*

R
R
R

R

R

R
R

R

R

54J

47-LT

-
-
-

-

-

-

220J

50-LT

-
.
-

-

-

23 J

•

340J

52-UT

.
-
-

-

13J
-

-

-

52-LT

.

.

.

-

.

22

-

280

1 • Sample contains other pesliclde/PCB compounds qualified as "R" that do not appear on this table.
J • Quantitation Is approximate due to limitations Identified during the quality control review (data validation)
"-" - Not detected
6--UT and 60-LT are duplicates of 35-UT and 35-LT
62-UT and 62-LT are duplicates of 37-UT and 37-LT
R • Unreliable result - analyte may or may not be present.



TABLE
Maximum and Minimum Concentrations o! Pos i lc ldos

and PCBs Doiociod In Fish Tissue Samples
MFLDC

(All conconiraiions aro in ng/kcj)

P^ilcldes & PCBs

bota-BHC
della-BHC
Llndane
Heptachlor
Aldrln
Heptachlor epoxlde
Endosullan 1
Dleldrln
Endrln
4.4'-DDE
alpha-Chlordane
Aroclor 1254
Aroclor 1260

DETECTION FREQUENCY
Upper Trophic

H Detections

1
0
0
0
0
0
0
0
1
3
0
4
2

Total ii Samples

26
7fi

-)(,
26
26
26
26
26
26
26
26
26
26

Lower Trophic
« Detections

i
i
1
1
1
1
A

1

3
7
3
6
3

Total H Samples

11
11
31
31
31
31
31
31
31
31
31
31
31

CONCENTRATION RANGE
Upper Trophic

Minimum

•
•

.

Maximum

8.8
.
.
•

.

13 J
8.9 J

•
310
54 J

Lower Trophic
Minimum

•
.
.
.

•
.

•
•
•

Maximum

17
16
54
130
8.2
12
67
17
4 9
39

14 J
1100
220 J

Note: Number of samples does not Include filleted samples (i..e., those sample IDs shown in bold in Table 2-17).

J: Quanliiallon Is approximate duo to limitations idonniiocJ dunng iiio qualii/ coni;ui fovu.v ( t fa ia val idation)
• .Not detected



TABLE 4-3S 52
Mirex and Photomirex Results for

Fish Tissue Samples
MFLBC

Nease Site, Salem. Ohio

(All concentrations are in pg/kg)

Station 10
1-LT
5-LT
6C-LT
6C-UT
64-UT
7-LT
63-LT
7F-LT
8-LT
8-UT
9-LT
9-UT*
13-LT
13-UT*
15-LT
15-UT
18-LT
18-UT*
20-LT
20-UT*
22-LT
23-LT
23-UT*
28-LT
28-UT
29-LT
30-LT
30-UT
35-LT
60-LT
35-UT
60-UT
37-LT
62-LT
37-UT
62-UT
39-LT

Fish
Species

WS
WS

YB&BB
LMB
LMB
WS
WS
WS
WS
LMB

C
WS
C

TB
C

GS
C

WS
C

WS
WS
C

YB&P
C

RB
WS
C

RB
WS
WS
RB
RB
WS
WS
RB
RB
WS

Mirex
39.8J
416
101

44.6J
67 .6 J
175J
350J
37 .2 J
564J
436J

3480J
470J
2140J
1820J
604J
207

317J/467J t
195J/164J t

41 2J
98

982
6150
1290
420
260
205

5.20J
22.0J
156
168
92.0
72.0
23.2J
29.9
19.3J
27.8
76.3

Photomirex
-

3.94J
6.73J
5.00J
5.32J
7.69J
7.73J
.
R
-

45.1J
10.7J
390J
28.8J
27.7
8.98J
13.2J

8.52J/8.26J t
17.0

4.07J
20.2J
36.0
20

15.8
12.6J
9.20J
.
-

10.4J
3.2J
4.4J
4.20J
1.97J
1.64J

-
1.63J
4.78J

;;;•:•

:•::

Station ID
39-UT
39F-LT
39F-UT

Fish
Species

RB
WS
RB

Mirex
35.1
60.2
37.9

Photomirex
1.39J
3.09J

-

Downstream of Lisbon Dam
40-LT
40-UT
42-LT
42-UT
44-LT
44-UT
4 5-LT
45-UT
47-LT
47-UT
48-LT
48-UT
48F-LT
48F-UT
49-LT
49-UT
50-LT
50-UT
51 -LT
51 -UT
52-LT
52-UT

C
RB.SMB.LMB

C
SMB

C
SMB

C
SMB
WS
SMB
WS
SMB
WS
SMB
HS

SMB
C

SMB
HS

SMB
C

SMB

18.4J
40.8
48.3
24 .2 J
20.9
54.4
30.0
67.0
9.80J
17. 8J
41.0
10.8J
9.9J
13.6J
42.0

-
18.6J

-
21. 2J
6.90J
65.5
13.6J

2.23J
2.25J
3.1J
1.55J

-
3.12J

-
2.64J

-
-

2.70J
-

0.35J
-
-
-
-
-

2.30J

4.54J
-

mU_d:yxojects\933-€154Vi.rpt\»ablesVtt>l4-53.wb1
Station ID Note:
60-LT dupficate of 35-LT
60-UT dupficate of 35-UT
62-LT duplicate of 37-LT
62-UT duplicate of 37-UT
63-LT dupScate of 7-LT
64-UT duplicate of 6C-UT

Fish Species Note:
WS: White Sucker
YB: Yeflow Bullhead
BB: Brown Bullhead
LMB: Largemouth Bass
C: Carp

GS: Green Sunfish
P: Pumptonseed Sunfish
RB: Rock Bass
SMB: Smallmouth Bass
HS: Hog Sucker

Concentration Note:
J - Quantitative estimate due to limitations identified during quality control review.
*-" - Not Detected
R - Unreliable resuli-anatyte may or may not be present in this sample.
t - Analyzed twice
* - Lower trophic level fish were used as surrogates for upper trophic level fish.



TABLE
Maximum, Average, and Minimum Concentrations

of Mirex and Photomirex Detected in Fish
Tissue Samples

MFLBC

(All concentrations are in jig/kg)

Number of Detections
Total Number of Samples
Maximum Concentration
Average Concentration
Minimum Concentration

Mirex
Lower Trophic

Upstream
Lisbon Dam

23
23

6150
741.6
5.2 J

Mirex
Upper Trophic

Upstream
Lisbon Dam

17
17

1820J
305.9
22 J

Mirex
Lower Trophic
Downstream
Lisbon Dam

11
1 1

65.5
29.6
9.8 J

Mirex
Upper Trophic
Downstream
Lisbon Dam

9
11
67

27.7
-

Number of Detections
Total Number of Samples
Maximum Concentration
Average Concentration
Minimum Concentration

Photomirex
Lower Trophic

Upstream
Lisbon Dam

19
23

390 J
32.9

-

Photomirex
Upper Trophic

Upstream
Lisbon Dam

13
17

28.8 J
8.9

-

Photomirex
Lower Trophic
Downstream
Lisbon Dam

6
11

4.45 J
2.5
-

Photomirex
Upper Trophic
Downstream
Lisbon Dam

4
11

3.12 J
2.4
-

J: Quantitative estimate due to limitations identified during quality control review.
- Not detected

Mirex minimum reporting limit: 25.2 |Kj/kg
Photomirex minimum reporting limit: 15.9 u,g/kg
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5.0 FATE AND TRANSPORT

5.1 Potential Routes Of Migration - Groundwater

5.1.1 General

The lateral and vertical movement of compounds at the Site in the groundwater is

controlled by the proximity of source areas and the inter-relationship of the bedrock

aquifers and the unconsolidated sand aquifers. Compounds migrate from source areas into

permeable units, sand seams, or sandstone bedrock. This migration is driven by recharge

of sand seams by the source areas (under the influence of downward vertical hydraulic

gradients), discharge of groundwater from the MKS aquifer into valley fill strata

(especially the unconsolidated sands), and the physical properties of some of the

compounds.

Several source areas are located in the shallow groundwater recharge area present at the

Site. Ponds 1 and 2 and Exclusion Areas A and B are present in recharge areas for Sands

1 and 2. Ponds 3 and 4 are present in recharge areas for Sand 3. Compounds may

migrate from the source areas into these sands and can be transported within the sand

units. Shallow migration is through the sand units until the groundwater intercepts ground

surface as a seep or spring. This discharged groundwater then enters the surface water

system.

The recharge areas also create a vertical gradient within the sand seams. The vertical

gradient can cause the vertical migration from shallow sand units into deeper, underlying

sand units and bedrock aquifers (particularly the MKS).

In addition, several unconsolidated sa^ds may act as discharge conduits for the MKS.

Sands 3, 4, and 5 are in direct contact with the MKS. The extent and relative

concentrations of compounds in the sand unit are believed to be related to those

concentrations present in the MKS aquifer.

5.1.2 Formations and Source Areas

Sand 1

Volatile and semivolatile compounds, as well as mirex, photomirex, and other pesticide

compounds, have been detected in Sand 1. Exclusion Area A, the former facility
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production area, and Pond 7 are believed to be source areas. Groundwater is believed to

flow laterally from a groundwater mound or high at the former production area and Pond

7, towards the northeast, east and south-east.

During high water table conditions, groundwater likely discharges as seeps east of the

eastern property boundary where Sand 1 is interpreted to crops out (Figure 3-6). A

portion of-groundwater flowing to the northeast from Exclusion Area A is captured by the

Leachate Collection System #1. Groundwater in Sand 1 from the vicinity of Pond 7 is

interpreted to discharge to ground surface south (upgradient) of the Railroad marsh where

the elevation of the groundwater table (Plate 16) is coincident with the ground surface

elevation (Plates 3A and 33) and flow into the Feeder Creek System (Figure 3-6).

Migration is also vertically downwards into Sand 2 under the influence of downward

vertical hydraulic gradients.

Sand 2

Volatile and semivolatile compounds, as well as mirex, photomirex, kepone, and other

pesticide compounds have been detected in Sand 2. Pond 2 is believed to serve as the

source of compounds in Sand 2. Groundwater in Sand 2 flows eastward (Plates 5, 6, and

16) and is believed to discharge as seeps into the Crane-Deming marsh and Feeder Creek

System (Figure 3-7). Migration is also vertically downwards into stratigraphic lower

sands and most likely the MKS. For DNAPL compounds, there is a strong coincidence of

interpreted area! extent of compounds in Sand 2 with those in the MKS as discussed in

Section 5.1.3 and shown in Figures 5-2 and 5-3.

Sand 3

Very low concentrations of compounds were detected in Sand 3 groundwater The upper

portion of the MKS aquifer is believed to be hydraulically connected to Sand 3, and serves

as a source of recharge to Sand 3 at the erosional contact of the MKS. In the vicinity of

Ponds 3 and 4, groundwater in Sand 3 flows easterly towards the Feeder Creek System.

However, based on the absence of significantly elevated levels of compounds observed in

Sand 3, the MKS and Ponds 3 and 4 do not appear to be significant sources for Sand 3.

Sand 4

Volatile and semivolatile compounds and mirex were detected in Sand 4 groundwater.

The MKS aquifer acts as the source in Sand 4. Groundwater discharges from the MKS
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aquifer into Sand 4 travels easterly towards the MFLBC. Sand 4 discharges into the

Feeder Creek System and drainage ditches along Allen Road.

Sand 5

Volatile and semivolatile compounds, as well as mirex, were detected in monitoring well

S19 in Sand 5. The lower portion of the MKS aquifer is believed to acts as the source in

Sand 5. Sand 5 is in contact with the MKS near Allen Road, and is likely recharged by

MKS groundwater. The analytical results indicate that the extent of identified compounds

is limited to a small area near monitor well S19, and that such compounds are absent in

other Sand 5 wells.

Sand 6

Low concentrations (at or near detection limits) of volatile? and semivolatile compounds,

as well as mirex and other pesticide compounds, were detected in Sand 6. Based on

Plates 4A, 4C, and 4F, Sand 6 (as well is Sands 3, 4, and 5) are interpreted to be

hydraulically connected to the MKS. In addition, Sand 6 is possibly in contact with the

Putnam Hill Shale Zone (see Plates 1 and 4F) which possibly acts as an aquitard and may

not contain significant quantities of groundwater.

There are various coal seams that may contain perched groundwater associated with the

Putnam Hill Shale Zone. However, Sand 6 likely receives groundwater recharge from the

MKS.

Sand?

No identified compounds were detected in Sand 7. Sand 7 is believed to be in contact

with, and may be recharged by, the Vanport Limestone/Putnam Hill Shale Zone (which is

also relatively unimpacted), and may act as a groundwater discharge point for this aquifer.

Middle Kittanning Sandstone

Volatile and semivolatile compounds, as well as mirex, photomirex, kepone and other

pesticide compounds, were detected in the MKS aquifer. In addition, the presence of a

dense non-aqueous phase liquid has been observed during RI Meld activities at the base of

the MKS in the vicinity of Pond 2 (see Section 5.1.3). Pond 2 and Exclusion Area A are

believed to be the sources of compounds in the MKS aquifer. The interpreted extent of

the subsurface contamination in the MKS extends from Pond 2 east to the erosional
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surface of the MKS near Allen Road. The width of the impacted groundwater likely

extends from Well Nests D7/S14 to D9/S16.

Groundwater in the MKS generally flows northeasterly from the vicinity of these source

areas. Groundwater is believed to discharge from the MKS aquifer into Sands 3, 4, and 5,

which eventually discharges into the MFLBC.

Vanport Limestone

Relatively low concentrations (low parts per billion range) of compounds were detected in

groundwater samples from the Vanport Limestone (volatiles, semivolatiles, mirex,

photomirex, and kepone) in the vicinity of former production wells PI and P2. Somewhat

higher concentrations were observed in the Vanport Limestone in the vicinity of former

production well P3.

Groundwater flow in the Vanport Limestone is interpreted to be easterly towards the

MFLBC. Other than in the immediate vicinity of the former facility production wells, no

elevated levels are present in the Vanport Limestone. The shale layer (Washingtonville

Shale), which separates the MKS and the Vanport Limestone, appears to have isolated the

identified compounds from the Vanport Limestone.

5.1.3 Potential for DNAPL Occurrence

5.1.3.1 Introduction

Observations made during the field investigation and data collected during the

groundwater sampling events indicates that dense non-aqueous phase liquids (DNAPL)

may be present at the Site. Currently Agency guidance (USEPA, 1992) suggests that if a

compound (whose specific gravity is greater than 1.0) is detected at concentrations greater

than 1 percent of that compounds solubility in water than there is a likelihood of DNAPL

occurrence.

5.1.3.2 Field Observations

Approximately 0.5 feet and 1 foot of basal product was described as being present in wells

S18 and T2, respectively, during Round 1 groundwater sampling (Table 2-21). Also, 0.6
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feet of basal product was reported in well T2 during Round 2 groundwater sampling

(Table 2-22). Both of these wells are located in the vicinity of Pond 2.

5.1.3.3 Groundwater Sampling Results

Table 5-1 presents the results of Round 1 and Round 2 data for certain DNAPL type

compounds identified in groundwater samples at the Site and a comparison of the detected

results to 1 percent and 10 percent of aqueous solubility for these compounds in

groundwater of Sand 1, Sand 2, and the MKS. Concentrations which exceed 1 percent

and/or 10 percent of solubility for these compounds are shaded in the table.

5.1.3.4 Potential Extent of DNAPL Compounds in Groundwater

Using the results presented in Table 5-1, Figures 5-1, 5-2, and 5-3 have been prepared to

illustrate the potential areal extent of DNAPL compounds in groundwater at the Site.

Shaded areas indicate where detected concentrations of compounds exceed 1 percent of

solubility for Sand 1, Sand 2, and the MKS.

Figure 5-1 indicates the potential areal extent of DNAPL compounds in Sand 1

groundwater with concentrations greater than 1 percent of solubility. Compounds with

concentration above 1 percent solubility in this area include Tetrachloroethene, 1,2-

dichlorobenzene, and total 1,2-dichIoroethene (Table 5-1).

The potential areal extent of DNAPL compounds in Sand 2 groundwater with

concentrations greater than 1 percent of solubility is shown shaded on Figure 5-2.

Detected concentrations for many compounds including tetrachloroethene and 1,2-

dichlorobenzene exceed 10 percent of the solubility in water. The most likely source of

these compounds detected in Sand 2 groundwater would be Pond 2, located at and

upgradient of the sample locations where detected concentrations exceeded 1 percent and

10 percent of solubility (i.e., wells S12 and SI 8).

Figure 5-3 shows the potential areal extent of DNAPL compounds in MKS groundwater

based on a comparison of detected concentrations versus solubility for compounds

detected in a variety of wells screened in the MKS including D6, Dl l , D12, D15, RW1,

and T2. Concentrations for two compounds, tetrachloroethene and 1,2-dichlorobenzene

exceed 10 percent of solubility and concentrations for two compounds, 1,1,2,2-
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tetrachloroethane and trichloroethyiene, exceed 1 percent of solubility. The likely source

area for these compounds detected in the MKS is Pond 2.

5.1.3.5 Potential for DNAPL Migration

DNAPL migration in the subsurface is the subject of much research and until recently was

not well understood. Movement of DNAPL as free-phase product is a complex

phenomenon governed by a variety of physical and chemical factors and may be counter to

conventional groundwater flow mechanisms. Properties of DNAPL which influence

mobility include density, viscosity and interfacial tension. DNAPL migration is also

influenced by stratigraphy and geologic structure.

Movement in the vadose zone is driven by gravitational forces and often residual liquid

(ganglia) is trapped in pore spaces by surface tension. Below the water table DNAPL

continues to migrate under the influence of gravity and can move along geologic

structures (e.g, bedding planes) in a direction opposing groundwater flow. Often residual

DNAPL remains trapped in pore spaces acting as a continuing source of dissolved-phase

contaminants to the groundwater.

At the Site, downward vertical gradients between Sand 1 and Sand 2 and the lower

geologic formations have probably aided the downward vertical migration of DNAPL

compounds under gravity. While DNAPL migration from Sand 1 to the underlying sands

(in particular Sand 2) is difficult to determine based on chemistry data (as depicted in

Figure 5-1), it is more readily apparent that DNAPL migration has probably occurred from

Sand 2 (Figure 5-2) to the MKS lying directly beneath it (Figure 5-3) as the potential areal

extents of DNAPL compounds in groundwater for each unit are directly overlapping.

In addition, the installation of uncased open boreholes at the Site in the MKS (e.g., well

T2) and more particularly through to the deeper geologic formations (i.e., Production

Wells PI, P2, and P3) may have provided pathways for downward DNAPL migration.

Insufficient data exists at this stage to definitively determine the extent of potential

DNAPL migration below the MKS, however, the lack of detects of DNAPL-type

compounds in groundwater of the Vanport Limestone (combined with the potentiometric
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head differences discussed in Section 3), suggest that the Columbiana Shale may be acting

as an aquitard and preventing migration of DNAPL beyond the MKS.

Further investigations including another round of groundwater sampling (Round 3) at the

Site are required to help determine whether or not the geologic formations below the

MKS are being impacted. Round 3 groundwater sampling was completed in October

1995 and will be included in a later follow up report. Investigations planned for pre-FS

and pre-Remedial Design are discussed in greater detail in Section 6.5.

5.2 Potential Routes Of Migration - Site Drainage

Overland flow of surface water derived from atmospheric precipitation is the primary

mechanism for migration from the Site surface drainages. Eight potential source areas

have been identified at the Site:

o Pond 1.
o Pond 2.
o Pond 3.
o Pond 4.
o Pond 7.
o Exclusion Area A.
o Exclusion Area B.
o Former Facility Production Area.

If surface water flowed across any exposed source areas during a storm event or a snow

melt, chemical migration might occur via two possible mechanisms: (1) dissolution in

water or (2) bound to sediment particles.

Another mechanism that may introduce compounds into the surface water drainage system

is via groundwater surface discharge points or seeps. Based upon information gathered

during the RI field activities, seeps and marshes are located downgradient of source areas.

As discussed in Section 5.1, Sands 1 and 2 have surface discharge points at certain areas

of the Site.

In the past, groundwater from Sand 1 discharged into the Railroad marsh as well as to

hillside seeps that drain into the Feeder Creek System on the south side of the Conrail

Railroad tracks. Leachate Collection System #1 system (discussed in Section 1.2.3),

which extends to the northwest of Pond 2 and to the southeast of Exclusion area A, now
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collects water that would otherwise discharge as seeps into the surface drainages.

Groundwater in Sand 1, near Pond 7, discharges into the Railroad marsh.

Groundwater from Sand 2, with its primary source of compounds from Pond 2, is believed

to discharge into the Crane-Deming marsh, as well as to the ground surface north of the

Crane-Deming facility, and directly into the Feeder Creek System.

Figure 5-W illustrates the surface water flow directions on the Site. As discussed in

Section 3.4.2, it is believed that surface water and sediments could potentially be

transported from the Site into the MFLBC along three primary drainageways: (1) the

Feeder Creek System, (2) the North Drainage System, and (3) the Route 14 Drainage

System. Surface water samples were collected during RI field activities from the Feeder

Creek System and from the North Drainage System. No surface water or sediment

samples were collected in the Route 14 Drainage System during the RI field activities.

As discussed in Section 4.3, compounds were detected in the Feeder Creek System

surface water and sediment samples. The above-mentioned source areas contribute to the

Feeder Creek System via storm water and snow melt run-off. Once the surface water and

sediment reaches the many branches of the Feeder Creek System, flow is directed into the

main Feeder Creek and is eventually discharged into the MFLBC. Over the past decade

(Section 1.2), sediment control structures have been installed at the Site, monitored, and

upgraded in the tributaries to and main branch of the Feeder Creek System to impede

sediment transport.

Very minor concentrations of VOCs and mirex were detected in the North Drainage

System. Flow from the North Drainage System eventually discharges into the MFLBC.

The following sections describe the transport pathways of overland and surface water

drainages from the north marsh area and the identified source areas.

North Marsh Area

Overland flow near the North Marsh is bifurcated. Flow to the northwest of the North

Marsh is directed into the North Drainage System via the North Marsh culvert which

passes under the Conrail Railroad tracks and then into an unnamed drainageway that flows

east-northeast into the MFLBC via the North Drainage System. Flow to the southeast
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from the North Marsh is directed towards the southern marsh exit through the Pond 7

culvert into the Feeder Creek System Branch D

Pond 7. Exclusion Area B. and Pond 2 Areas

Overland flow in the vicinity of Pond 7 is also bifurcated. Flow to the northwest of Pond 7

is directed through a sediment control structure, into the Pond 7 culvert under the Conrail

Railroad tracks, through the Railroad marsh, and eventually into Branch D of the Feeder

Creek System. Overland flow to the southeast of Pond 7 joins the overland flow from

Exclusion Area B and passes through a sediment control structure where it is then

intercepted by the Pond 2 drainage system. Surface water passes through a second

sediment control structure, and then travels through the Pond 2 culvert under the Conrail

Railroad tracks and into the main Feeder Creek System.

Exclusion Area A

Overland flow from Exclusion Area A, prior to IRM modifications, drained to the

northeast into the Pond 2 drainage system via a drainage channel adjacent to the former

on-Site railroad spur drainage. Following the IRM modifications, flow from this area is

directed through a sediment control structure prior to flowing into the railroad spur

drainage.

Pond 4 Area

Overland flow from the Pond 4 area flows into Branch D of the Feeder Creek System.

Pond 3 Area

Overland flow from the Pond 3 area is bifurcated. Flow on the northeastern portion of

Pond 3 is directed into Branch D of the Feeder Creek System. Flow to the southeast from

Pond 3 is directed into the main Feeder Creek System.

5.3 Fate And Transport

An understanding of a chemical's movement and transformation within and across various

environmental media is necessary to evaluate the potential hazards to human health and

the environment. To identify these processes, this section provides an overview of the

fate and transport characteristics of the primary site chemicals. These chemicals are

considered to be the most significant chemicals of potential concern at the Site based on
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their detection frequency, their distribution in environmental media, and their inherent

toxicity. Further, they represent all of the classes of chemicals (volatiles, semi-volatiles,

pesticides and inorganics) detected at the Site.

Factors that may affect fate and transport are the Site-specific geology, hydrogeology, and

climatology (these factors are described in Section 30). Coupled with these physical

factors are certain processes that may affect the ultimate fate and transport for individual

compounds. These processes are categorized as transport, chemical, and biological

mechanisms. Each of these process mechanisms are described briefly in the following

sections.

5.3.1 Transport Processes

Volatilization. Volatilization can be an important pathway for the transport of chemicals

from water and soil into the atmosphere. The volatilization rate is typically used to

estimate concentration changes in water and soil and the amount of a chemical introduced

into the atmosphere. This process is usually affected by the properties of both the

chemical substance and the medium in which it is contained. Chemical properties of a

substance that affect the volatilization rate include vapor pressure, solubility, and

molecular weight. The higher the vapor pressure, the higher the tendency of a substance

to escape from the water/soil medium into the atmosphere. A lower solubility indicates a

tendency for a substance to leave the water/soil phase, while a low molecular weight also

indicates the substances' ability to move readily to another medium. Other variables

affecting volatilization include ambient temperature and chemical concentration. All of

these conditions are driven by the air-water interface which is equally important.

Sorption. Sorption of a substance onto sediments or soil particles is another

environmental process. Sorption is used to describe a transport process that includes both

adsorption and absorption. Adsorption is the movement of a substance from one phase

onto the surface of another phase, while absorption involves movement into and uniform

distribution within the new phase.

Advection. Advection refers to the bulk movement of groundwater. This transport

mechanism is the main factor in distribution of chemicals in saturated aquifers. Dissolved
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chemicals in groundwater disperse as they move with bulk flow. The extent of dispersion

is generally controlled by mixing and the molecular diffusion coefficients of the chemicals.

5.3.2 Chemical Processes

Photolysis. Photolysis refers to the transformation or degradation of a substance after

absorption of light energy. This reaction may occur in aquatic media or in the atmosphere.

Two types of photolysis are generally recognized: direct photolysis and sensitized

photolysis. Direct photolysis refers to photodegradation or transformation of a substance

resulting from direct absorption of light energy by the substance. Sensitized photolysis

refers to photodegradation or transformation of a substance in which energy is indirectly

transferred to the target substance from some other species in the aquatic medium. The

rate of photolysis depends on the properties of both the substance and the medium.

Oxidation. Oxidation refers to the degradation or transformation of a substance by

oxidants. This may be as a result of the action of singlet oxygen atoms or other free

radicals in the medium.

Hydrolysis. Hydrolysis refers to a chemical transformation process in which a molecule

reacts with water forming a new compound. The rate of hydrolysis depends on the

hydronium ion concentration in the subject medium.

5.3.3 Biological Processes

Bioaccumulation. Bioaccumulation refers to the concentration of a substance in living

organisms from all exposure sources (including food chain exposures). This term, as used

in this RI Report, includes the concept of bioconcentration (which considers direct

exposure to the medium in which an organism lives [usually water] but not food chain

exposures). Bioaccumulation, as used in this Report, also includes the concept of

biomagnification, which is the accumulation of a chemical at progressively higher

concentrations at progressively higher trophic levels within the same food chain.

Biotransformation/Biodegradation. Biotransformation and biodegradation refer to the

natural transformation and breakdown of chemicals by biological processes. The resulting

products range from simple organic substances to inorganic compounds. This fate process

is important in aquatic systems and soils.
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There are other chemical and physical properties that may play a role in determining the

environmental fate and transport. The octanol/water partition coefficient (Kow) is defined

as the ratio of a chemical's concentration in the octanol phase to its concentration in the

aqueous phase of a two-phase octanol/water system. Kow values for organic chemicals

have been measured as low as 10'-* and as high as 10^. Kow is correlated to solubility,

soil/sediment coefficient, and bioaccumulation factors making the Kow value very

important in evaluating the environmental fate of organic chemicals. The Kow represents

the tendency of a chemical to partition itself betv/een an organic phase (such as soils and

sediments) and an aqueous phase. In general, chemicals with low Kow values (<10) may

be considered relatively hydrophilic. Such substances generally have high water

solubilities, small soil/sediment adsorption coefficients, and low bioaccumulation factors.

Substances with high Kow values (>10~4) are hydrophobic and have low water

solubilities, high soil/sediment adsorption coefficients and high bioaccumulation factors.

The water solubility also provides valuable information regarding a chemicals fate and

transport in the environment. Chemicals with a high water solubility have a tendency to

remain dissolved in the water column and not partition to soils or sediments. In addition

these chemicals are not likely to bioaccumulate. Chemicals with low water solubilities

react in the opposite fashion, in which they readily adsorb onto soil particles, and are often

more easily bioaccumulated.

The fate and transport of chemicals in the environment may be determined by the

processes described in the above sections. The potential fate and transport of the primary

site chemicals, as defined in the first paragraph of Section 5.3, are described below.

5.3.4 Chemical Specific Information

Acetone

In aquatic systems, volatilization is the most important fate process for acetone, although

this chemical will also readily biodegrade in water. Adsorption to sediments and

bioaccumulation are not significant. If released to soil, acetone will volatilize rapidly due

to a high vapor pressure and will also leach to groundwater due to low adsorption to soil.

In the atmosphere, acetone will be lost due to photolysis and reaction with
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photochemically produced hydroxyl radicals, with a mean half-life of 22 days (Howard

1990).

Arsenic

The major environmental fate processes of arsenic are sorption, bioaccumulation, and

biotransformation. The cycling of arsenic through the environment is dominated by its

chemical form and its sorption and desorption on soils and sediments. Some arsenic

compounds tend to bioaccumulate in lower levels of the food chain and, to a certain

extent, in fish. Arsenic may be biotransformed in aquatic environments to methylated

forms. In these forms, arsenic becomes more mobile and enters the water and,

subsequently, the food chain, which may contribute to increased concentrations of arsenic

to the aquatic environment. Based upon the limited quantitative data available for arsenic,

photolysis, oxidation, volatilization, and hydrolysis are considered to be environmentally

insignificant fate processes.

Benzene

The major environmental transport process for benzene is volatilization from soils and/or

surface water to the atmosphere. The volatilization half-life of benzene in water 1-meter

thick at 25 C has been estimated at 4.8 hours. The overall half-life of benzene in water is

estimated at 1-6 days. Once volatilized, benzene is available for oxidation by hydroxyl

radicals, yielding phenol and ozone. The atmospheric half-life of benzene in rural and

urban settings is calculated to be 458 and 46 hours, respectively, with an overall

atmospheric half-life exceeding 1 day. Direct photolysis of benzene in the atmosphere is

not likely because the upper atmosphere effectively filters out wavelengths of light less

that 290 nm, and benzene does not absorb wavelengths of lights greater than 260 nm

(Bryce-Smith and Gilbert 1976). Sorption to soils, sediments, and suspended particles

occurs under conditions of constant exposure; however, the limited data suggests sorption

is a less important fate process. Benzene is moderately soluble in water (1,791 mg/1), thus

it can be considered moderately mobile in soils and may be removed from the atmosphere

by rain. Studies indicate that microorganisms in soil and water are capable of

biodegrading benzene. However, this process is slow compared to the rate of

volatilization. Benzene is resistant to hydrolysis and photolysis in water. Benzene may

bioaccumulate in aquatic organisms that have tissues with high lipid content; however, the

octanol/water coefficient suggests that the overall level is low (Howard 1990).
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Beryllium

The low solubility of beryllium under normal pH conditions causes the element to be

precipitated or adsorbed onto solids in natural water systems. Solubilization by

complexing agents may be possible, but most studies have shown beryllium to be strongly

associated with paniculate phase. Therefore, beryllium will tend to remain immobile in

soil systems. No evidence of volatilization from soils or aquatic systems has been

discovered, although the inhalation of airborne dust may be a hazard associated with

beryllium (USEPA 1979).

Bisa-ethvlhervnphthalate fDEHP)

Sorption, biodegradation, and bioaccumulation of DEHP are competing fate processes in

the environment. The predominant fate process depends upon the type of aquatic and soil

environments present. DEHP is nearly insoluble in water (0.3 mg/1 at 25 C) and is

unlikely to rapidly migrate through soils. DEHP bioaccumulates in the aquatic food chain

and also in higher mammals. Bioaccumulation is followed by metabolism and excretion;

thus, bioaccumulation up the food chain is not likely. DEHP is readily biodegraded.

Limited information exists concerning the photolysis, hydrolysis, oxidation, and

volatilization of DEHP in the environment (Howard 1989).

Cadmium

The major environmental fate processes of cadmium are sorption, bioaccumulation, and

biotransformation. The majority of movement of cadmium is through sorption and

desorption of soil and sediments. Sorption processes account for removal of dissolved

cadmium from water to sediments, and increases as pH increases. Dust fall from air

emissions contributes increased cadmium concentrations to soil and water. Cadmium

from sewage sludge used as fertilizer from manufacturing processes, industrial waste

disposal, or leaching of landfills can contribute to increased soil cadmium levels.

Cadmium is toxic at relatively low concentrations and exhibits bioaccumulation in lower

levels of the food chain. Solubility of cadmium is dependent on the nature of the

compound and water quality. Compared to other heavy metals, it is relatively mobile in

aquatic environments. Based upon the limited, quantitative data available for cadmium,

photolysis, oxidation, volatilization, and hydrolysis are considered to be environmentally

insignificant fate processes (Connel and Miller 1984).
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Carbon Tetrachloride

In water systems, carbon tetrachloride volatilization is the most important transport

mechanism, although biodegradation may also occur under aerobic and anaerobic

conditions. Based on field monitoring data, the estimated half-life in rivers is 3-30 days; in

lakes and groundwater, the half-life is estimated to be 3-300 days. Releases or spills on

soil result in rapid volatilization due to high vapor pressure and leaching in soil resulting in

increased groundwater concentrations due to low adsorption to soil. In addition, carbon

tetrachloride is moderately soluble in water (805 mg/1 at 20 C), indicating that it may

migrate through soils. Bioaccumulation is not significant (Howard, 1990).

Chlorobenzene

Releases of chlorobenzene into the atmosphere will decrease in concentrations due to

dilution and photooxidation. Releases into water and onto soil will decrease in

concentration due to volatilization inf> the atmosphere and slow biodegradation.

Chlorobenzene has limited solubility in water (471.7 mg/1 at 25°C); however, Koc values

(83-389) suggest that chlorobenzene has a moderate to high mobility in soil. Thus, this

compound may migrate into the groundwater, especially if the soil is low in organic matter

or is sandy (Howard 1989).

Chloromethane

If released into water, chloromethane will rapidly volatilize as reported by an estimated

half-life of 2.4 hours from a model river. It will also be rapidly volatilized from soil. With

a high water solubility (0.648% wt. at 30°C), there is a potential for it to leach into the

groundwater where it may slowly biodegrade and hydrolyze. Once chloromethane is in

the atmosphere, it will disperse and react with hydroxyl radicals. Chloromethane has a

low log octanol/partition coefficient indicating that it will not likely adsorb onto soil

particles or bioaccumulate in aquatic organisms (Howard 1989).

1,2-Dichlorobenzene

Volatilization from soils appears to be the major fate process for 1,2-dichlorobenzene.

With a low solubility in water (156 mg/1 at 25°C), migration through soil appears limited

and adsorption onto soil particles is likely to occur. It is possible that 1,2-dichlorobenzene

will be slowly degraded in soil under aerobic conditions, although chemical transformation

processes as hydrolysis, oxidation, or direct photolysis are not expected to occur from

soil. 1,2-dichlorobenzene will volatilize from the water column with an estimated half-life
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of 4.4 hours from a river 1-meter deep. Aerobic biodegradation in water may also occur;

however, anaerobic biodegradation is not likely to occur. Aquatic hydrolysis, oxidation,

and direct photolysis are not expected to be major fate mechanisms. Bioaccumulation in

aquatic organisms may occur. In the atmosphere, 1,2-dichiorobenzene will exist in the

vapor phase and will react with photochemically produced hydroxyl radicals at an

estimated half-life rate of 24 days in a typical atmosphere (Howard 1989).

1,2-Dichloroethane

Once 1,2-dichloroethane is released into the atmosphere, it may be transported long

distances and is primarily removed by photooxidation (with a half-life of approximately 1

month), with the products of photooxidation being CO2 and HCL. Direct photolysis is

not a significant fate mechanism. Volatilization is the primary removal process from water

systems, with a half-life of several hours to 10 days. Hydrolysis and adsorption onto soil

or sediment particles are significant fate processes as indicated by the high water solubility

of 8,524 mg/I at 25°C 1,2-dichloroethane is not expected to bioaccumulate in the food

chain (Howard 1990).

1.2-Dichlorocthene (1,2-DCE>

Volatilization appears to be the major transport process for 1,2-DCE in surface water and

soil. The volatilization half-life in surface water is reported to be 22 minutes. Oxidation

and hydrolysis processes are important in the atmosphere, but do not appear to be

significant in the aquatic environment. Based on the Koc, 1,2-DCE probably does not

sorb onto soils and sediment to any extent. 1,2-DCE has a high water solubility (3.5-6.3

g/1 at 25°C), indicating that migration through soils is likely. Based on its octanol/water

partition coefficient (Kow), this compound would seem to biodegrade poorly, yet

dechlorination to vinyl chloride has been reported under anaerobic conditions (Howard

1990).

2,4-Dichlorophenol

If released to the soil, 2,4-dichJorophenol is likely to slowly adsorb onto soil particles;

however, the water solubility is very high (4,500 mg/1 at 25°C), indicating that it may

easily leach through soil. Hydrolysis, photolysis, and oxidation are not expected to be

significant fate processes. Biodegradation may occur in soils with an estimated time of 9

days for complete disappearance. 2,4-Dichlorophenol is likely to bioaccumulate in aquatic

organisms (Verschueren 1983).
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Dieldrin

Dieldrin released to soils is relatively immobile and will persist for extremely long periods

of time (in excess of seven years); its low water solubility and its tendency to strongly

adsorb to soil particles makes leaching into groundwater unlikely (Howard 1991). In

aquatic systems, adsorption to sediments and bioaccumulation in aquatic organisms are

important fate processes (Howard 1991). Dieldrin released to aquatic habitats will not

hydrolyze or biodegrade appreciably, nor does appreciable degradation occur in soils.

DDT and Related Compounds

DDT was used extensively in the United States and Europe since the early 1940s until its

use was either severely restricted or completely banned by 1970. Because of its

widespread use, DDT has been detected in soils, sediments, and nearly every other media

throughout the world.

DDT is practically insoluble in water (<1 ppm), has a low vapor pressure, and is relatively

unaffected by light and air. Therefore, it is one of the most persistent insecticides known.

DDT is soluble in most organic solvents and petroleum oils. It dissolves readily in animal

fats which accounts for its accumulation in animal tissues. Mammals, birds, fish, and a

host of microorganisms are capable of breaking down DDT to DDE, and several other

metabolites, including DDD and DDA. When ingested in trace amounts, DDT is

concentrated and stored in fatty tissue at a rate of 10 to 20 times that of ingestion and

these storage deposits are only slowly converted to DDE and excreted as DDA. DDT

binds very strongly to soils and sediments, and does not leach or volatilize readily. It is

resistant to photochemical degradation and hydrolysis.

Heiachlorobenzene

If released to the atmosphere, hexachlorobenzene will exist in the vapor phase and

degradation will be extremely slow, with an estimated half-life of 2 years. Removal from

the atmosphere may occur via washout by rainfall or deposition. If released to water

bodies, volatilization will occur rapidly; however, hexachlorobenzene will significantly

partition to sediment and suspended matter, and may persist for long periods of time.

With a very low water solubility (0.0062 ppm at 25°C), hexachlorobenzene will strongly

adsorb to soil particles and is not likely to leach into the groundwater.

Hexachlorobenzene may bioaccumulate in fish and enter the food chain (Howard 1989).
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Hexachlorobutadiene

Hexachlorobutadiene will volatilize rapidly from soil surfaces and, under aerobic

conditions, biodegradation will occur. However, hexachlorobutadiene will strongly

adsorb onto soil particles and is not likely to leach into the groundwater. Because of the

relatively high log Kow value (4.0) and water solubility (2.55 mg/1 at 20°C),

hexachlorobenzene will sorb to sediments, suspended sediments, and biota. It has a long

half-life in the atmosphere, with estimates ranging from months to over a year (Howard,

1989).

Methoivchlor

Methoxyclor is also known as methoxy DDT and has properties similar to DDT.

Methoxychlor has generally the same physical and chemical properties as DDT, but is

somewhat more resistant to decomposition in the presence of alkalies. It does not

decompose readily by heat or oxidation; however, it has been found to be relatively

nonpersistent. It does not accumulate to a significant extent in tissues of animals, and is

not secreted in milk of dairy cattle. Fish have been found to concentrate methoxyclor

above the level found in their food, and the environment; however, residue is lost after

exposure is discontinued (McEwen and Stephenson, 1979).

Hexachloroethane

If released to soil, hexachloroethane has low to moderate mobility and may persist for up

to two years. Since it is not strongly adsorbed to soils, it may leach to groundwater or

slowly volatilize. In water, volatilization is the most important fate process, with an

estimated half-life of 15 hours in a model river. Hexachloroethane may adsorb to

suspended solids or sediments in low to moderate amounts; biodegradation, photolysis,

and hydrolysis are not expected to be important processes. In air, hexachloroethane is

persistent in the upper levels of the atmosphere and may therefore be transported long

distances. Bioaccumulation is not expected to be significant due to low accumulation

rates and rapid metabolism (Howard 1989).

4-Methvlphenol

In water, biodegradation is expected to be the predominant loss mechanism (half-life of

hours to days), although photolysis may be significant in oligotrophic lakes.

Volatilization, bioaccumulation, and adsorption to sediments are unimportant fate

mechanisms. In soils, 4-methylphenol is relatively mobile in some soil types and may
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therefore leach to groundwater. Biodegradation is the predominant fate in soils, with

complete degradation in as little as seven days. In air, photochemical reactions with

hydroxyl and nitrate radicals predominate; the expected half-life is minutes to hours

(Howard 1989).

Mirex/Photomirei

Mirex is a stable chlorinated hydrocarbon compound that is composed entirely of carbon

and chlorine. Photomirex has similar chemical and physical properties to mirex. Mirex is

resistant to chemical, thermal, and biochemical degradation with an estimated half-life in

the environment to be in excess of 10 years (Bell 1979). Mirex is comparatively soluble in

various organic solvents, such as benzene, carbon tetrachloride, and xylene; however, it

has a very low solubility in water, not exceeding 1.0 ppb in fresh water (Eisler 1985). It

has lipophilic properties and accumulates in fatty tissues of biological species. Since mirex

has a low solubility in water, it is rapidly adsorbed onto various organic and inorganic

particles. Therefore, in nature, mirex will not remain long in a water column, but instead

will be removed to the sediments. Further information on the properties of mirex is

presented as an appendix to Volume 2 titled "A Review of Mirex."

Photomirex, also known as 8-monohydromirex, is produced upon the chemical reduction

of mirex in the presence of ultraviolet radiation. Photomirex has similar chemical and

properties to mirex; that is, it is very stable, has a very low vapor pressure (non-volatile),

is practically insoluble in water (<1 ppb), will partition and remain tightly bound to organic

matter in sediments and soil, and can accumulate in fatty tissues of biological species.

Photomirex is considered a persistent chemical but it can be further dechlorinated in

sunlight to form 2,8-dihydromirex or 3,8-dihydromirex. Further information on the

properties of photomirex is presented in "A Review of Photomirex" (Weinberg, 1993).

n-Nitrosodiphenylamine

n-Nitrosodiphenylamine exists almost entirely in the vapor phase in the atmosphere. It will

absorb sunlight, which suggests a potential for direct photolysis in sunlight. It also reacts

with hydroxyl radicals in the atmosphere with an estimated half-life of 7 hours. The soil

sorption coefficient for this compound is estimated to range from 830 to 1,830, which is

indicative of low mobility; thus leaching from the soil into the groundwater is not

expected. Biodegradation is the major environmental fate process for n-

Nitrosodiphenylamine in soils. Volatilization from water is expected to be a slow
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transport process based on the Henry's Law constant. However, biodegradation is the

major environmental fate process in water. Hydrolysis and oxidation do not appear to be

significant fate processes. n-Nitrosodiphenylamine is not expected to bioaccumulate in the

aquatic food chain (ATSDR 1992).

Polvnuclear Aromatic Hydrocarbons (PAHs)

Polynuclear aromatic hydrocarbons are ubiquitous in the environment and are comprised

of a large group of compounds that are natural products associated with petroleum, tars,

coal, and forest fires; they are also common combustion products (ATSDR, 1994). For

purposes of this Site characterization, this discussion includes the following PAHS:

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,

indeno(l,2,3-cd) pyrene, and pyrene. Polynuclear aromatic hydrocarbons (PAHs) bind

tenaciously to carbonaceous sediments and soils, and, hence, move very slowly in the

environment and bioaccumulate. PAHs are also lipophllic and, as such, are readily

absorbed across most membranes, facilitating absorption in respiratory and digestive tracts

and by the skin through dermal absorption. Pyrene, at a molecular weight of 202, is not

large enough to find mechanical impediment to membrane penetration; however, PAHs

above the molecular weight of 300 are mechanically impaired. Being among the smaller

PAHs, pyrene is also slightly water soluble (0.13 mg/1), although this does not provide a

major mechanism of environmental transport. Larger PAHs are more hydrophobic, tend

to travel less in water as a medium, and bioaccumulate to a higher degree (U. S. EPA

1986).

j. 1.2.2-Tetrachlorocthane

If released to the land, 1,1,2,2-tetrachloroethane is expected to leach through the soil and

volatilize from the surface soil into the atmosphere. This chemical is expected to exist

entirely in the vapor phase in ambient air. It is practically inert with a half-life exceeding

800 days. 1,1,2,2-tetrachloroethane may be dispersed over long distances in the

atmosphere and slowly diffuse into the stratosphere where it would rapidly degrade.

Because of its high water solubility (2,962 mg/1 at 25°C), it may be washed out of the

atmosphere by rain. 1,1,2,2-tetrachloroethane is likely to be highly mobile in soil and may

leach into the groundwater. It may also undergo hydrolysis in alkaline soils. This

compound is not expected to bioaccummulate in aquatic organisms to any significant

extent (Howard, 1990). The specific gravity of tetrachloroethane is 1.60 at 20°C,

indicating that it is heavier than water (Verschueren 1983).
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Tetrachloroethenc

If tetrachloroethene is released to the soil or water, volatilization appears to be the major

fate process. Once it is in the atmosphere, it will exist mainly in the gas phase, but will

undergo photooxidation with estimates of degradation times ranging from an approximate

half-life of 2 months to complete degradation in an hour. Concentrations of

tetrachloroethene in the atmosphere may wash out in the rain, based on the solubility of

this chemical in water. Biodegradation may occur slowly in groundwater where a

population of microorganism exist; however, biodegradation, bioaccumulation in aquatic

organisms, or adsorption onto soil particles is not expected to be significant.

Tetrachloroethene is not expected to hydrolyze in soil or water under normal

environmental conditions (Howard 1990). The specific gravity of tetrachloroethane is

1.626 at 20°C indicating that it is heavier than water (Verschueren 1983).

Trichloroethenc fTCE)

Trichloroethene released into the atmosphere exists primarily as a vapor due to its high

vapor pressure. The atmospheric residence time of 5 days has been reported with the

formation of phosgene, dichloroacetyl chloride, and formyl chloride as reaction products

under smog conditions. Photolysis is not a direct process. Evaporation is the primary fate

mechanism when trichloroethene is released to water or soil, with a half-life of minutes to

hours. Biodegradation, hydrolysis, and photooxidation are extremely slow by comparison;

however, TCE will degrade first to dichloroethene and subsequently to vinyl chloride

under anaerobic conditions. Trichloroethene does not readily adsorb onto sediment

particles and is extremely soluble, thus leaching into the groundwater may readily occur.

TCE does not bioaccumulate in aquatic organisms; its half-life in animal tissue is less than

one day (USEPA 1985). The specific gravity of tetrachloroethane is 1.46 at 20°C,

indicating that it is heavier than water (Verschueren 1983).

1.1,2-Trichloroetha ne

The major fate pathway for 1,1,1-trichloroethane is volatilization into the atmosphere.

Reaction with hydroxyl radicals in the atmosphere contributes to the photodegradation of

this compound. Because of its moderate solubility in water (4,420 mg/1 at 25°C) and its

low soil partition coefficient, releases to soil may eventually percolate into the

groundwater. Biodegradation, bioaccumulation, and adsorption onto paniculate matter

appears to be insignificant (Howard 1990).
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Vinyl chloride

The predominant transport process for vinyl chloride from soils and water is volatilization

to the atmosphere followed by oxidation in the troposphere. Studies indicate that

volatilization proceeds so rapidly that the slower fate processes (photolysis, hydrolysis,

and bioaccumulation) cannot occur. Sorption and biodegradation studies show minimal

evidence that these processes occur for vinyl chloride. Vinyl chloride is highly soluble in

water (2,763 mg/1 at 25°C) (Howard 1989).
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• All units are in ug/l.

- NO « Not Detected

(1) From "Aquatic Fate Process Data for Organic Priority Pollutants", Final Report 1982 USEPA, Washington D.C. EPA 440/4-81-014.

TetrachloroethenerTBL5-1 .XLS Colder Associates Page 1 of 8
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TABLE 5-1
SOLUBILITY/CONCENTRATION COMPARISON

1,1,2,2-TETRACHLOROETHANE
NEASE SITE, SALEM, OHIO

AQUEOUS
SOLUBILITY (1)

2900000

10% OF
SOLUBILITY

290000

1%OF
SOLUBILITY

29000

ROUND 1
SAMPLING

RESULT
1300
ND
ND

27000J
2800

• •• • * j gf npm* ' ~

ND
ND

3200
13000
110J
5300
9300J

ND

ROUND 2
SAMPLING

RESULT
2700
ND
ND

22000
600

ND
ND

5100
11000

ND
5300J
10000

9J

MONITORING
WELL

S6
BS
T1

S12
S13
S18

D6
D8
D11
D12
D15
T2

RW1
D2

FORMATION
Sand 1
Sand 1
Sand 1

Sand 2
Sand 2
Sand 2

Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone

]-Exceeds 1% of Solubility

]-Exceeds 10% of Solubility

NOTES;
- All units are In ug/l.

- ND « Not Detected

(1) From "Aquatic Fate Process Data for Organic Priority Pollutants". Final Report 1982 USEPA, Washington D.C. EPA 440/4-81-014.

1,1,2,2-tetrachloroethane/TBL5-1 .XLS Colder Associates Page 2 of 8
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TABLE 5-1
SOLUBILITY/CONCENTRATION COMPARISON

1,2-DICHLOROBENZENE
NEASE SITE, SALEM, OHIO

AQUEOUS
SOLUBILITY (1)

100000

10% OF
SOLUBILITY

10000

1%OF
SOLUBILITY

1000

ROUND 1
SAMPLING

RESULT
670J

R
740

570
950

330J
IliSfQOSSitt;

900
3i$200Qlsf
»1:4'ObC«F

140

ROUND 2
SAMPLING

RESULT

670

ND
240

720
660
31 OJ

11I28(X)OII|
940
Hflfll'l =

» 16000 mm
160

MONITORING
WELL

S6
BS
T1

S12
S13
S18

D6
D8
D11
D12
D15
T2

RW1
D2

FORMATION
Sand 1
Sand 1
Sand 1

Sand 2
Sand 2
Sand 2

Middle Kittannlng Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone

-Exceeds 1% of Solubility

-Exceeds 10% of Solubility

NOTES:
- All units are In ug/l.

- NO « Not Detected

- R = Unreliable Result - Analyte may or may not be present In the sample.

(1) From "Aquatic Fate Process Data for Organic Priority Pollutants', Final Report 1982 USEPA, Washington D.C. EPA 440/4-81-014.

1,2-dichlorobenzene/TBL5-1 .XLS Colder Associates Page 3 of 8
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TABLE 5-1
SOLUBILITY/CONCENTRATION COMPARISON

TRICHLOROETHYLENE
NEASE SITE, SALEM, OHIO

AQUEOUS
SOLUBILITY (1)

1100000

10% OF
SOLUBILITY

110000

1%OF
SOLUBILITY

11000

ROUND 1
SAMPLING

RESULT
1500
1800
ND

4500J
6000

£^~l?tfWffl ==

4800
35

3700
8500
1600
1 7ii(itJ . ..

8400J
49

ROUND 2
SAMPLING

RESULT
7900
3700
ND

4500
2300

6100
3J

5800
8500
1600

— tanon .
8100
77

MONITORING
WELL

S6
BS
T1

S12
S13
S18

D6
D8
D11
D12
D15
T2

RW1
D2

FORMATION
Sand 1
Sand 1
Sand 1

Sand 2
Sand 2
Sand 2

Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone

j-Exceeds 1% of Solubility

j-Exceeds 10% of Solubility

NOTES;
- All units are In ug/l.
• NO » Not Detected
(1) From "Aquatic Fate Process Data for Organic Priority Pollutants", Final Report 1982 USEPA, Washington D.C. EPA 440/4-61-014.

Trichloroethylene/TBL5-1 .XLS Colder Associates Page 4 of 8
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TABLE 5-1
SOLUBILITY/CONCENTRATION COMPARISON

1,2-DICHLOROETHANE
NEASE SITE, SALEM, OHIO

AQUEOUS
SOLUBILITY (1)

8690000

10% OF
SOLUBILITY

869000

1%OF
SOLUBILITY

86900

ROUND 1
SAMPLING

RESULT
ND

4600
1400

23000J
3300
22000

1800
140
ND
ND

280J
1000J

ND
ND

ROUND 2
SAMPLING

RESULT
ND

4900
1300

17000
610

18000

1800
130J
ND
ND
260
ND
ND
ND

MONITORING
WELL

S6
BS
T1

S12
S13
S18

D6
D8

D11
D12
D15
T2

RW1
D2

FORMATION
Sand 1
Sand 1
Sand 1

Sand 2
Sand 2
Sand 2

Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone

l-Exceeds 1% of Solubility

-Exceeds 10% of Solubility

NOTES:
- All units are In ug/l.

- ND - Not Detected
(1) From "Aquatic Fate Process Data for Organic Priority Pollutants". Final Report 1982 USEPA, Washington D.C. EPA 440/4-81-014.

1,2-dichloroethanefi'BL5-1 .XLS Colder Associates Page 5 of 8
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TABLE 5-1
SOLUBILITY/CONCENTRATION COMPARISON

TOTAL-1,2-DICHLOROETHENE
NEASE SITE, SALEM, OHIO

AQUEOUS
SOLUBILITY (1,2)

600000

10% OF
SOLUBILITY

60000

1%OF
SOLUBILITY

6000

ROUND 1
SAMPLING

RESULT
ii|ii($iiii

1100J
1600
ND

2400
5200
640J
1200
4400
1600J

ND
6J

ROUND 2
SAMPLING

RESULT

- — • • ̂ ĵ ri n *¥-' L~
IllUUU

790J
460
ND

2700
5800
1000
1700J
5500
ND

2400J
16

MONITORING
WELL

S6
BS
T1

S12
S13
S18

D6
D8
D11
D12
015
T2

RW1
D2

FORMATION
Sand 1
Sand 1
Sand 1

Sand 2
Sand 2
Sand 2

Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone

-Exceeds 1% of Solubility

f-Exceeds 10% of Solubility

NOTES:
- All units are In ug/l.
- ND » Not Detected
(1) From "Aquatic Fate Process Data for Organic Priority Pollutants", Final Report 1982 USEPA, Washington D.C. EPA 440/4-81-014.

(2) Solubility for Trans-1,2-dlchloroethene is used

t-1,2-dichloroethenerTBL5-1 .XLS Colder Associates Page 6 of 8
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TABLE 5-1
SOLUBILITY/CONCENTRATION COMPARISON

BENZENE
NEASE SITE, SALEM, OHIO

AQUEOUS
SOLUBILITY (1,2)

1780000

10% OF
SOLUBILITY

178000

1% OF
SOLUBILITY

17800

ROUND 1
SAMPLING

RESULT
5900
4200J
1100

•«BB̂ B̂̂ B̂ Ml̂ M«««M_

jwQOu J =

3100
ncnnn —
- fgWWX =

1300
270
1100
1900
1000

4100J
4100 J

12

ROUND 2
SAMPLING

RESULT
6800
6100
860J

620
**Bua===

1200
270J
1600
1300J
1200
5100J
4400J

15

MONITORING
WELL

S6
BS
T1

S12
S13
S18

D6
08
D11
D12
D15
T2

RW1
D2

FORMATION
Sand 1
Sand 1
Sand 1

Sand 2
Sand 2
Sand 2

Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone

|-Exceeds1% of Solubility

j-Exceeds 10% of Solubility

NOTES:
• All units are in ug/l.

- NO - Not Detected
(1) From "Aquatic Fate Process Data for Organic Priority Pollutants". Final Report 1982 USEPA. Washington D.C. EPA 440/4-61-014.

Benzene/TBL5-1.XLS Colder Associates Page 7 of 8
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TABLE 5-1
SOLUBILITY/CONCENTRATION COMPARISON

TOLUENE
NEASE SITE, SALEM, OHIO

AQUEOUS
SOLUBILITY (1,2)

535000

10% OF
SOLUBILITY

53500

1%OF
SOLUBILITY

5350

ROUND 1
SAMPLING

RESULT
1700
110
110J

1400J
44J

_L *f Trtn ~~* '
^— / JJUU - "^

ND
10

150 J
750
10J

1100J
ND
ND

ROUND 2
SAMPLING

RESULT
2000
93J
100J

1900J
ND

~ -Youu .===

ND
U

200J
780J
ND

1300J
58J
ND

MONITORING
WELL

S6
BS
T1

S12
S13
S18

D6
D8
D11
D12
D15
T2

RW1
D2

FORMATION
Sand 1
Sand 1
Sand 1

Sand 2
Sand 2
Sand 2

Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sanustone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone

l-Exceeds 1% of Solubility

7 'o S ̂ yu ^y^ *.& ̂ J-Exceeds 10% of Solubility
^....J^AJ^JJ^JJJJAAAJJJJJJJJAAMJAJAJ

NOTES;
- All units are In ug/l.

- ND « Not Detected

(1) From "Aquatic Fate Process Data (or Organic Priority Pollutants", Final Report 1982 USEPA. Washington D.C. EPA 440/4-81-014.

Toluene/TBL5-1 .XLS Colder Associates Page 8 of 8
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6.0 SUMMARY AND CONCLUSIONS

6.1 Summary - On-Site and Site Vicinity

6.1.1 Source Areas and Soils

Based upon the results of previous investigations as well as the data collected during the

RI, the primary source areas are the former neutralization pond areas (1, 2, 3, 4 and 7),

Exclusion Areas A and B, and the general vicinity of the former facility production areas.

This section of the RI Report summarizes the results of RI testing in the vicinity of each of

these source areas, as well as in on-Site and off-Site soils.

6.1.1.1 Pond 1

Total VOC levels in Pond 1 fill material ranged from 41 ppb to 152,600 ppb, and in

underlying native soil, ranged from 74 ppb to 211,200 ppb. Tetrachloroethene was the

primary VOC identified in both media.

Total SVOC levels in Pond 1 fill material ranged from 841 ppb to 1,222,000 ppb and in

underlying soil ranged from 5,900 ppb to 1,210,000 ppb. Diphenyl sulfone (DPS) and

1,2-dichlorobenzene were the primary SVOCs identified in both media.

The only compound identified in non-native and native soil from the TCL pesticide/PCB

list was methoxychlor, which ranged from 830J ppb to 24,000 ppb in non-native soils, and

from 580 ppb to 280,000 ppb in native soils.

Mirex was identified in non-native soils at levels ranging from 1,210J ppb to 25,700 ppb,

and in native soil at levels ranging from 80J ppb to 30,000 ppb.

6.1.1.2 Pond 2

Total VOC levels in Pond 2 fill material and sludge ranged from 6,959 ppb to 3,342,700

ppb. Total VOC levels in underlying native soils ranged from 13,700 ppb to 53,519,000

ppb. As in the case of Pond 1, tetrachloroethene was the primary VOC identified in both

Pond 2 native and non-native soils. Benzene and 1,1,2,2-tetrachloroethane were found at

levels of the same order of magnitude as tetrachloroethene in non-native materials, and
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1,1,2,2-tetrachJoroethane was found at the same order of magnitude as tetrachJoroethene

in native materials.

Total SVOC levels in Pond 2 fill material and sludge ranged from 307,110 to 10,924,000

ppb. Total SVOC levels in Pond 2 native soils ranged from 83,190 ppb to 4,965,600 ppb.

As in the case of Pond 1, DPS and 1,2-dichlorobenzene were the primary SVOCs

identified in both native and non-native media.

The only TCL pesticide/PCB of significance identified in Pond 2 samples was

methoxychlor, which was detected at levels ranging from 19,OOOJ ppb to 46,400 ppb in

non-native materials, and from 2,990J to 270.000J ppb in native soil samples.

Mirex was identified in non-native materials at levels ranging from 9,810 ppb to 938,0001

ppb, and in native soil at levels ranging from 3,5501 ppb to 554,OOOJ ppb.

Photomirex was indicated, but its exact concentration could not be calculated for any

Pond 2 native or non-native samples.

6.1.1.3 Pond 3

In relation to Ponds 1 and 2, analytical results of Pond 3 samples were relatively low.

Total detected VOC levels in Pond 3 sludge ranged from 86 ppb to 406 ppb. Total

detected VOC levels in underlying native soils ranged from non-detect to 17,090 ppb. As

in the case of Ponds 1 and 2, tetrachloroethene was the primary VOC identified in both

Pond 3 sludge and soils. Benzene, trichloroethene, and 1,2-dichloroethane were also

identified at elevated levels (greater than 100 ppb) in soil.

Only two SVOC constituents were identified in Pond 3 sludge samples: n-

Nitrosodiphenylamine and DPS. Total SVOC levels in sludge ranged from non-detect to

1,350 ppb. Only four SVOCs were identified in Pond 3 soil samples: (n-

Nitrosodiphenylamine, DPS, phenol, and benzoic acid). Total SVOC levels identified in

soil samples ranged from 150 ppb to 12,200 ppb.
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The only TCL pesticide/PCB detected in Pond 3 sludge and soil samples was

methoxychlor, which was detected in one sludge sample (at 400J ppb) and in two soil

samples (at 36J ppb and 6IB).

Mirex was identified in all of the four sludge samples (ranging from 104 ppb to 4,1501

ppb), and at low levels (ranging from 1.06J ppb and 11. U ppb) in Pond 3 soil samples.

Photomirex was detected in all four of the sludge samples from an undetermined

concentration to an estimated concentration of 26J ppb (Table 4-5). No photomirex was

detected in the native soil samples in Pond 3 (Table 4-6).

6.1.1.4 Pond 4

As in the case of Pond 3, observed levels in Pond 4 samples were relatively low in relation

to those observed in samples from Ponds 1 and 2. Total VOC levels in Pond 4 non-native

materials ranged from non-detect to 8,770 ppb. Total VOC levels in the underlying native

soils ranged from non-detect to 98,000 ppb. Acetone was the primary VOC identified in

both Pond 4 non-native and native materials. Tetrachloroethene and benzene were

identified in Pond 4 native soils at levels generally one order of magnitude higher than

other identified VOCs (except acetone).

Only three SVOCs were identified in Pond 4 non-native material samples: DPS, benzoic

acid, and 1,2-dichlorobenzene. Total S"OC levels identified in Pond 4 non-native

samples ranged from non-detect to 29,650 ppb. Total SVOC levels identified in Pond 4

native soils ranged from 220B ppb to 21,754 ppb. The four primary SVOCs identified in

Pond 4 native soils were DPS, benzoic acid, 1,2-dichlorobenzene, and bis(2-

ethylhexyl)phthalate.

Mirex was identified in four non-native materials at levels ranging from 6J ppb to 417J

ppb, and was identified in native soil at levels ranging from non-detect to 34 ppb.

Photomirex was identified at levels of 2J ppb and 5J ppb in two non-native samples.

6.1.1.5 Pond 7

In general, levels detected in Pond 7 samples were significantly lower than those

encountered in Pond 1 or Pond 2 samples, but somewhat higher than levels detected in
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Pond 3 and Pond 4 samples. Total detected VOC levels in Pond 7 sludge (non-native)

ranged from 27 ppb to 163,400 ppb and exhibited an increasing trend with depth.

Benzene exhibited the highest concentration (74,000 ppb) in Pond 7 sludge samples 25-6.

Twelve other VOCs also exhibited levels in excess of 1,000 ppb.

Total VOC levels in the underlying native soils ranged from non-detect to 2,262 ppb.

VOC levels exhibited a decreasing trend in soil with depth. The primary VOC detected in

soil samples from Pond 7 was acetone. In general, detected levels of VOCs in Pond 7 soil

samples were relatively low, with no one VOC being detected at a level higher than 160

ppb, with the exception of one acetone result at 1.900J ppb.

Total SVOC levels detected in Pond 7 sludge (non-native) samples ranged from 130 ppb

to 1,200,000 ppb. DPS was the primary SVOC detected. Total SVOC levels in Pond 7

soils ranged from 828 ppb to 136,000 ppb, with benzoic acid and DPS being the primary

SVOCs identified.

The only TCL pesticide/PCB detected was methoxychlor, which was found in two Pond 7

sludge samples at concentrations of 22,000 ppb and 4,900J ppb for sample points 24-3

and 25-3, respectively. Methoxychlor was also detected in two soil samples, 25-12 and

25-15 at concentrations of 59B ppb and 41B ppb, respectively.

Mirex was detected in Pond 7 sludge samples at levels ranging from 10J ppb to 5,380 ppb,

and in Pond 7 soil samples at levels ranging from non-detect to 14J ppb. Photomirex was

identified in two Pond 7 sludge samples at 0.7J ppb and 14 4J ppb for samples 25-3 and

24-6, respectively.

6.1.1.6 Pond 7 Sludge Storage Area

Levels identified in Pond 7 sludge area samples were low compared to levels detected in

samples from any other pond areas. Total detected VOC levels in Pond 7 sludge area

sludge samples ranged from non-detect to 24 ppb (Table 4-11). Only three VOC

compounds were detected: 1,1,2,2-tetrachloroethane, tetrachloroethene, and

trichloroethene. Total detected VOC levels in Pond 7 siudge area native soils ranged from

non-detect to 222 ppb (Table 4-12).
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SVOCs were identified in Pond 7 sludge area sludge samples at total levels ranging from

non-detect to 340 ppb (Table 4-11). SVOCs were identified in Pond 7 sludge area

samples collected from native soils (Table 4-12), at total levels ranging from non-detect to

160 ppb.

No TCL pesticide/PCB's were detected in any of the Pond 7 sludge area samples. Mirex

was identified at levels ranging from 3J ppb to 8,850 ppb in Pond 7 sludge area sludge

samples, and at levels ranging from non-detect to 39.8J ppb in samples from the

underlying native soils. Kepone was detected in one Pond 7 sludge pile sample at a

concentration of 761 J ppb, and not detected in any of the native soil samples.

Octachlorodibenzo-p-dioxin was detected in three Pond 7 sludge pile samples ranging

concentrations of 0.11 ng/g to 0.86 ng/g.

6.1.1.7 Soil Sampling Results

The results of RI testing in Exclusion Areas A and B, as well as the former facility

production area, are discussed more fully in Section 42. The results of soil sample

analyses are presented in Section 4.2 by depth horizon (0 - 0.5 feet, 0.5 - 3.5 feet, and 3.5

- 6.5 feet), and within each horizon by analytical group (VOCs, SVOCs, pesticides, and

mirex/photomirex/kepone).

Soil at 0 - 0.5 Feet

The primary compounds detected in the 0-0.5 foot depth soil horizon were mirex, DPS,

and hexachJorobenzene. The interpreted presence of these compounds is primarily limited

to on-Site areas, including the former production area, Exclusion Areas A and B, and the

Feeder Creek area between Ponds 2 and 3. VOCs were detected at some locations at very

low levels in the 0-0.5 foot soil horizon. Total SVOC levels observed in the 0-0.5 foot

horizon ranged from non-detect to 9,280 ppb. The primary SVOCs detected were DPS

and hexachlorobenzene. Pesticides were detected in two of the 0 - 0 . 5 foot samples.

Sample 16 - 0.5 has a result of 16J ppb for the Pesticide Endrin, while sample 24-0.5 has

positive results of beta-BHC, delta-BHC and 4,4'-DDT at concentrations of 180 ppb, 76J

ppb, and 100J ppb, respectively.

Mirex was detected in samples collected from the 0 -0 .5 foot horizon at levels ranging

from non-detect to 2,080,000 ppb. Mirex concentrations greater than 1,000 ppb appear to
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be limited to on-Site areas (specifically, Exclusion Areas A and B, the former facility

production area, and the Feeder Creek area, between Ponds 2 and 3). However, mirex was

also detected in other off-Site Soil Borings in concentrations ranging from non-detect to

716 ug/kg (SB01-0.5). Photomirex was detected at concentration ranging from non-

detect to 559J.

Soil at 0.5 -3.5 Feet

The primary compounds detected in the 0.5 - 3.5 foot depth soil horizon were

tetrachloroethene, 1,1,2,2-tetrachloroethane, 1,2-dichlorobenzene, hexachlorobenzene,

pentachlorophenol, DPS, and mirex. The interpreted presence of these compounds is

limited to on-Site areas, including the former facility production area. Exclusion Areas A

and B and the Feeder Creek area between Ponds 2 and 3

Total VOC levels detected in the 0.5 - 35 foot horizon ranged from non-detect to

6^5606,560 ppb. The primary VOCs detected were tetrachloroethene and 1,1,2,2-

tetrachloroethane. Total SVOC levels detected in the 0.5 - 3.5 foot horizon ranged from

non-detect to 10,902 ppb. The primary SVOCs detected were 1,2-dichlorobenzene,

hexachlorobenzene, pentachlorophenol, and DPS. No pesticides were detected in 0.5 -

3.5 foot horizon samples collected from on-Site locations.

Mirex was detected in samples collected from the 0.5 - 3.5 foot horizon at on-Site

locations at levels ranging from non-detect to 126,0001 ppb. Mirex presence in the 0.5 -

3.5 foot soil horizon appears to be primarily limited to on-Site areas, with the presence of

mirex at levels greater than 1,000 ppb limited to the former facility production area.

Exclusion Areas A and B, and the Feeder Creek area between Ponds 2 and 3. Photomirex

was detected in on-Site samples at levels ranging from 43.5J ppb to 89J ppb.

Soil at 3.5-6.5 Feet

The primary compounds detected in the 35 - 6.5 foot depth soil horizon are

tetrachloroethene, 1,1,2,2-tetrachloroethane, trichloroethene, benzene, 1,2-

dichlorobenzene, hexachlorobenzene, hexachlorobutadiene, DPS and mirex. The

interpreted presence of these compounds is limited to on-Site areas, including the former

facility production area, and Exclusion Areas A and B.
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Total VOC levels detected in the 3.5 - 6.5 foot depth soil horizon ranged from non-detect

to 18,787 ppb. The primary VOCs detected were tetrachloroethene, 1,1,2,2-

tetrachJoroethane, trichloroethene and benzene. Total SVOC levels detected in the 3.5 -

6.5 foot depth horizon ranged from non-detect to 37,958 ppb. The primary SVOCs

detected were 1,2-dichlorobenzene, hexachlorobenzene, hexachlorobutadiene, and DPS.

The only pesticide detected in the 3.5 - 6.5 foot depth soil horizon was methoxychlor (380

ppb at TP-14).

Mirex was detected in samples collected from the 3.5 - 6.5 foot depth soil horizon at

levels ranging from non-detect to 32,800 ppb. Mirex presence in the 3.5 - 6.5 foot soil

horizon appears to be primarily limited to on-Site areas. Levels greater than 1,000 ppb are

limited to the former facility production area and Exclusion Areas A and B.

6.1.1.8 Off-Site Soil Borings

A summary of the analytical results for samples taken in the off-Site soil borings is

presented in Tables 4-14 (Soil Borings) and Table 4-18 (Waste Water Treatment Plant

Borings).

The only non-WWTP soil boring to show a detect of a VOC was SB35-3.5 which

reported toluene at 3J ug/kg. All three samples at the WWTP detected total VOCs

ranging from 27 ug/kg at sample SB14-09 to 95 ug/kg at sample SB13-5.5.

All 14 soil borings had detects of SVOCs except samples SB05-0.5, SB11-0.5, and SB35-

3.5. For the 11 non-WWTP samples, these SVOCs were encountered in both the 0-0.5

feet horizon and 0.5-3.5 feet horizon and ranged from 52 ug/kg in SB8-0.5 to 717 ug/kg

in SB9-0.5 (0 to 0.5 feet horizon) and 95 ug/kg in SB5-3.5 to 2,410 ug/kg in SB8-3.5 (0.5

to 3.5 foot horizon).

For the 3 WWTP samples, levels of total SVOCs were higher than those for non-WWTP

samples, and ranged from 1,033 ug/kg for SB14-09 to 22,257 ug/kg for SB13-5.5. Mirex

and photomirex were also detected in these samples ranging from 15J ug/kg to 891J ug/kg

and non-detect to 15.8J ug/kg, respectively (Table 4-18).
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Sporadic detections of pesticides were also reported for the off-Site soil borings (SB3-0.5,

SB3-3.5 and SB7-0.5 and SB7-3.5) in the low part per billion range.

6.1.1.9 Railroad Track Test Pits

A summary of the results for detected analytes in samples collected from the 11 test pits

excavated along the alignment of the wastewater discharge line are presented in Table 4-

17.

The test pit sample in which the highest levels of VOCs and SVOCs were detected was

TP-51. The total VOCs concentration was 1,848 ppb and total SVOCs were 90,880 ppb.

Based upon these levels, as well as the proximity of Test Pit 51 to Pond 2, it is likely that

the compounds identified in TP-51 are associated with the Pond 2 source area.

The most frequently detected SVOC compounds in the other samples were a suite of

polynuclear aromatic hydrocarbons, which are commonly found along railroad tracks and

are not believed to be related to the discharge line. However, diphenyl sulfone and 1,2-

dichlorobenzene were detected at elevated levels in samples from locations TP-52, TP-53,

and TP-57.

Mirex was detected in 9 of the 11 samples at levels ranging from non-detect to 2,230 ppb.

Photomirex was detected in 3 of the 11 samples at levels ranging from 3 ppb to 45 ppb,

and kepone was detected in one sample at 65 ppb. These results suggest that the

wastewater line may have at some time leaked at some locations along the railroad track.

6.1.2 Surface Drainage

Surface water drainage at the Site flows to the MFLBC via three primary drainage
systems:

o The Feeder Creek System, which drains most of the Site, including
drainage from the former facility production area, neutralization ponds, and
exclusion areas.

o The North Drainage System, which drains the far northwestern portion of
the Site into the North Marsh and then into an unnamed drainageway that
flows east-northeast into the MFLBC.
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o The Route 14 drainageway, which drains the front (south) portion of the
Site between the former production area and Route 14 to an unnamed
drainage ditch on the north side of Route 14. This ditch flows east into the
Golf Course tributary, then flows northeast into the MFLBC.

Surface water and sediment samples were collected from the Feeder Creek System and the

North Marsh. Samples were analyzed for TCL volatile and semivolatile organics,

pesticides/PCB, and mirex, photomirex, and kepone.

Volatile and semivolatile organics and mirex are present at varying levels in much of the

Feeder Creek System. Pesticides were identified sporadically, and PCBs were not

identified.

Total VOC concentrations within Site surface drainages range from non-detect to 3,842

ppb ir. sediments and non-detect to 948 ppb in surface water The primary VOCs detected

were tetrachloroethene and 1,2-Dichloroethane. Total SVOC concentrations within Site

surface drainages range from non-detect to 22,607 ppb in sediments and from non-detect

to 650 ppb in surface water. The primary SVOCs are diphenyl sulfone, 1,2-

dichlorobenzene, and hexachlorobenzene.

Pesticides were detected in three of nine sediment samples ranging from 30J ppb to 850J

ppb for methoxychlor, 4.7J ppb to 12J ppb for dieldrin, and a single detect of 4,4-DDD at

1U ppb. In six surface water samples, only methoxychlor was detected (in only one

sample) at 0.67 ppb.

Mirex was detected in all sediment samples from Site surface drainages, ranging from 136

ppb to 129.000J ppb. Mirex was detected in surface water samples in the range from non-

detect to 0.362 ppb. Photomirex was detected in sediments ranging from non-detect to

401J ppb, and was detected in one surface water sample at 0.015J ppb.

Overall, elevated levels of some compounds are present in the Main Feeder Creek, which

emanates from the Pond 2 area and flows south of Pond 3.

Comparatively lower levels are present in the Feeder Creek Branch D, which emanates

from the north Pond 7/Pond 3 and Pond 4 areas and Feeder Creek Branch C, which

emanates from the Crane-Deming marsh area.
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Based upon the results of samples collected at the northwest outlet of the North Marsh,

only two compounds (acetone and mirex) have been detected in the North Drainage

System at the Site boundary.

As mentioned above, surface water and sediment samples were collected from the Feeder

Creek and North Marsh areas during RI investigatory activities. An "Additional Surface

Water and Sediment Sampling Program" was proposed to the Agencies in a letter dated

October 19, 1991. This program included investigatory sampling of the marsh areas,

tributaries, and drainageways which lead to the MFLBC, including seven samples from the

State Route 14 drainage ditch and Golf Course Tributary.

The Agencies did not feel this sampling was germane to the RI and therefore did not

officially sanction it. The Agencies did not disallow this sampling either, as long as it did

not delay the RI. RNC completed the Route 14 drainage ditch surface water system in

November 1995 following the evaluation of the RI results.

6.1.3 Groundwater

Groundwater

An extensive groundwater evaluation program was conducted at the Nease Chemical

Company, Salem, Ohio Superfund Site. Two rounds of groundwater samples were

collected during the RI field program: October 1992 and February 1993. The

groundwater sampling program included the collection of samples from 7675 wells

installed at the Site, which were analyzed for Target Compound List (TCL) volatiles, TCL

semivolatiles, TCL pesticides/PCB, mirex, photomirex, and kepone. Additionally, four

wells were sampled for Target Analyte List (TAL) inorganic compounds and dioxin/furan

compounds.

TCL Volatiles

Plates 8 and 9 illustrate the lateral extent of VOCs observed in groundwater at the Site.

VOCs were identified in groundwater from Sands 1 and 2 and the MKS. Their presence

extends from the Nease Chemical property source areas downgradient to where the

aquifer units terminate.
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A localized presence of VOCs was found in groundwater samples from Sands 4 and 5 in

the immediate vicinity of the upgradient contact point with the MKS (Well S17 area for

Sand 4 and well S19 area for Sand 5). Sands 3, 6, and 7 exhibit very low levels of VOCs.

VOCs were detected in RI monitor well samples collected from the Vanport Limestone

which underlies the MKS. Tetrachloroethene was detected in monitor well CLB at a

concentration of 1 ppb during Round 1 sampling, and chloromethane was detected at

monitor wells CLB and ELB at concentrations of 47 ppb and 8 ppb, respectively, during

Round 2. Additional sampling will take place in the Spring of 1995 to verify or not any

impacts to the Vanport Limestone.

TCL Semivolatile Compounds

Plates 10 and 11 illustrate the lateral extent of SVOCs present in the water-bearing units.

SVOCs are present in Sands 1, 2, 4, and 5, as well as the MKS. The SVOCs follow the

same migration pathways as the VOCs, and the extent of SVOCs in groundwater roughly

mirrors the extent of VOCs. The extent of SVOCs is, however, not as common as the

VOCs. SVOCs are mainly limited to the immediate vicinities of source areas and

discharge points.

SVOCs were identified in Sand 3, Sand 6, Vanport Limestone and the Clarion Coal Zone

at low levels. The results are summarized as follows:

o Eight TCL SVOCs were detected in Sand 3 samples with total
concentrations ranging from non-detect to 27 ppb.

o Two TCL SVOCs, phenol (1 ppb) and bis(2-Ethylhexyt)phthalate (1 ppb)
were detected in Sand 6 groundwater samples.

o Nine TCL SVOCs were detected in the Vanport Limestone at low levels
(generally below 10 ppb). Three of these compounds Diphenyl sulfone,
butylbenzyl phthalate, and bis(2-Ethylhexyl) phthalate were detected in
more than two wells.

o Two TCL SVOCs, Butylbenzyl phthalate and bis(2-Ethylhexyl)phthalate
were detected at low concentrations (ranging from 3J to 90J ppb) in the
Clarion Coal Zone monitor well samples.

Since the levels are low (i.e., generally around 1 ppb) and result from compounds such as
phthalates (which are common laboratory contaminants), the actual presence or absence of
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these compounds will be reassessed following receipt of results from the Spring 1995

sampling event.

Pesticide Compounds

The extent of pesticide compounds observed in Site aquifers is limited to areas directly

adjacent to source areas. Pesticides were detected downgradient of Ponds 1 and 2,

Exclusion Area A in Sands 1 and 2 and in the MKS. The identified presence of these

pesticides may represent false positives associated with difficulties encountered by the

laboratory in performing the analyses (see Section 4.7 Data Limitations).

Pesticide compounds were detected at low levels in Sands 3, 4, 5, 6, and in Vanport

Limestone and the Clarion Coal Zone. Since the levels of the pesticide are low (i.e.,

generally less than 1 ppb), the actual presence or absence of these compounds will be

assessed following receipt of results from the Spring 1995 sampling event.

Mirex

Plates 12 and 13 illustrate the lateral extent of mirex detected in unaltered groundwater

samples at the Site. Mirex was detected in extremely low concentrations. Samples from

only three units (Sand 1, Sand 2, and the MKS) exhibited concentrations above 1 ppb.

The use of unfiltered samples may explain the detection of mirex above its solubility limit.

Sediments present in the wells may have affected the analytical results.

The lateral extent of mirex presence in Sands 1 and 2 and in the MKS is limited to the

immediate vicinity of the Pond 2 and Exclusion Area A source areas. Mirex in Sand 1 is

believed to have originated from Exclusion Area A, and mirex in Sand 2 and the MKS is

believed to have originated from the Po^d 2 area.

Dioxins/Furans

As part of the groundwater investigation program, four wells (S6, SI 2, SI 8, and T2) were

analyzed for a total of 25 dioxins/furan compounds. Twenty different dioxin/furan

compounds were detected during Round 1 (Table 4-36) and 15 were detected during

Round 2 (Table 4-37).

The most commonly detected compound was octachlorodibenzo-p-dioxin at

concentrations ranging from non-detect to 532J pg/1.
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Inorganics

Four groundwater samples were analyzed for twenty-three metals and cyanide during two

rounds of sampling in relation to the groundwater investigation program. During Round

1, only selenium, silver, and thallium were not detected. During Round 2, selenium was

the only inorganic that was not detected These results suggest that select inorganics may

be present in groundwater at levels above exoected background concentrations, however,

because no inorganic data specific to the site are available, no meaningful comparisons

between the detections and background levels can be made.

6.2 Summary - MFLBC

An sampling program was conducted along the MFLBC and several of its associated

tributaries during 1990. The MFLBC sampling program included the collection and

analysis of surface water, sediment, overbank deposits, and fish tissue samples from up to

5454 stations (not including the Feeder Creek Drainage System Stations) along the

MFLBC and several of its tributaries. MFLBC sampling locations were distributed from

essentially the entire length of the creek, beginning upstream of the Site and extending

downstream to within four river miles of the stream mouth near East Liverpool, Ohio.

Water, sediment, and fish tissue samples were also collected from Slanker Pond.

Based upon the results of this program, the performance of additional studies focused

upon sediments and overbank deposits was recommended in the April 1991 partial RI

Report. Following the preparation and approval by USEPA and OEPA of a Phase II

Sampling Plan, sampling activities were performed during May 1993. As noted previously

(Section 2.14 and Section 4.6), MFLBC Phase II sampling results will be reported in

Volume 5, Appendix N of this RI Report.

Section 2.14.6 (Summary of Work to Date, Phase II MFLBC) summarizes the status of

MFLBC Phase II activities. For completeness of record Section 6.5.3 (Summary -

MFLBC) reiterates this information.

The following is a summary of data from the MFLBC Phase I study, based upon the

results of the work conducted during 1990.
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Stream Water

Mirex and photomirex were not detected in any MFLBC water samples.

Stream Sediment

Mirex and photomirex were detected in sediments from Station 1 (upstream of the Site) to

Station 45, upstream of Williamsport, Ohio (Table 6-1) The highest concentration of

photomirex detected in sediments above the Lisbon Dam was 7.4 ug/kg, and no

photomirex was detected in sediments below the dam. The highest concentrations of

mirex in sediments were found along the MFLBC between Stations 5 and 15 (average

concentration 620 ug/kg) and 19 to 30 (average concentration 120 ug/kg). Mirex

concentrations in the stream sediment diminished by nearly an order of magnitude

downstream of Stations 28 and 30. The mirex concentrations drop from 100 J ug/kg at

Station 28 to 22 J ug/kg at Station 39 (using the value from the duplicate of Station 39;

SD-64). Mirex was detected at three stations below the Lisbon Dam, SD-42, SD-44, and

SD-45, at concentrations of 10.5 J ug/kg, 6.3 J ug/kg and 10.9 J ug/kg, respectively.

Overbank Deposits

Mirex and photomirex were detected in all overbank deposit samples collected at Stations

10 and 12. Mirex was detected in three of four samples collected from Station 17;

however, photomirex was only detected in one of the four Station 17 samples. Mirex was

detected in one of four samples collected from Station 19A (25 J ug/kg), and two of four

samples collected from station 19B (52 ug/kg and 24 ug/kg). Mirex was not

quantitatively detected at Station 43; however, an estimated concentration was reported

(10.1 Jug/kg).

Fish Tissue

A total of 62 fish tissue samples collected from 28 stations were analyzed for mirex and

photomirex. Of the 62 total samples collected, 28 samples were of upper trophic and 34

were of lower trophic fish. Upstream of the Lisbon Dam, mirex was detected in all 17

upper trophic samples and all 23 lower trophic samples; photomirex was detected in 19 of

23 lower trophic samples and 13 of 17 upper trophic samples (Table 6-2).

Downstream of the dam, mirex was detected at low levels in 11 lower trophic samples

(concentrations range 9.8J ug/kg to 65.5 ug/kg) and 9 upper trophic samples

(concentration range of non-detect to 67 ug/kg); photomirex was detected at low levels in
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6 lower trophic samples (concentration range of non-detect to 4.54J ug/kg) and 4 upper

trophic samples (concentration range of non-detect to 3.12J ug/kg). Mirex was not

detected at levels exceeding the FDA action level of 100 ppb in any fish sample collected

downstream of Lisbon Dam.

Maximum and average mirex and photomirex concentrations were two orders of

magnitude lower in upper and lower trophic samples collected downstream of Lisbon

Dam, compared to the samples collected upstream of the dam.

6.3 Endangerment Assessment

The Endangerment Assessment (EA) for the Site was completed by ENVIRON

Corporation (ENVIRON), and is presented in Volume 2 of this RI Report. The objective

of the EA is to characterize the potential risks to public health and the environment

associated with chemicals identified in the RI samples in the absence of any further

remediation or institutional controls (i.e., under an assumption of no action).

6.3.1 Public Health Risk Assessment

In preparation of the public health portion of the EA, ENVIRON followed the most

current USEPA guidance on risk assessment. The application of this guidance, which

involves the adoption of a series of conservative assumptions to ensure maximum health

protection, results in risk estimates that are health protective. It must be emphasized that

the potential risks estimated using these risk assessment methods are not actuarial, i.e., the

risk estimates cannot be used to predict the actual number of individuals who might

experience health consequences as a result of exposure. Actual health risks are almost

certainly less than those described using the methods of risk assessment.

ENVIRON reviewed the RI data and developed a set of chemical data for use in the EA.

The chemicals representing the greatest potential health risks were carried through the

quantitative risk assessment. Relevant lexicological literature for these chemicals was

examined by ENVIRON, and the appropriate toxicity values for these chemicals were

obtained, or in the absence of such values, were derived under Agency approval..

Potential exposure pathways under current and hypothetical future land-use conditions

were identified separately for the Site, areas adjacent to the Site, and locations along the
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MFLBC. Populations identified as having the potential to be exposed to chemicals present

in the study area were: 1) a trespasser to the Site; 2) a hypothetical, future on-Site

worker; 3) a hypothetical, future on-Site resident; 4) an off-Site worker in areas adjacent

to the Site; 5) an off-Site resident in areas adjacent to the Site; 6) a recreational visitor

assumed to be engaged in activities in and along the MFLBC; and 7) an off-Site resident

located within the floodplain of the MFLBC. Potential exposure pathways considered by

ENVIRON for each of these populations included the ingestion of groundwater, ingestion

of soil, inhalation of air, ingestion of surface water and sediment, ingestion of fish,

ingestion of game, ingestion of vegetables, and ingestion of beef and milk.

In accordance with USEPA guidance, ENVIRON estimated reasonable maximum

exposures for each pathway that was assessed quantitatively. These exposures were then

combined with the toxicity values to estimate both carcinogenic and noncarcinogenic risks.

Cancer risks are expressed as lifetime probabilities of developing cancer. To help interpret

the significance of the cancer risk estimates, in the National Oil and Hazardous Substances

Pollution Contingency Plan, USEPA stated that: "For known or suspected carcinogens,

acceptable exposures levels are generally concentration levels that represent an excess

upper bound lifetime cancer risk to an individual of between 10~4 and 1(H*, using

information on the relationship between dose and response." The potential for adverse

noncarcinogenic effects is expressed as a ratio referred to as the hazard index (HI). If the

HI is less than or equal to one, the exposed population is assumed to be not affected. If

the HI is greater than one, there may be concern for potential noncancer effects, however,

it cannot be assumed that adverse effects will occur since a margin of safety is factored

into the risk estimation.

6.3.2 Ecological Risk Assessment

An ecological risk assessment was conducted to characterize potential risks to non-human

biota associated with the Nease Company Site. The approach used to assess potential

ecological risks was consistent with that developed by the USEPA for Superfund site

evaluations and with other ecological assessment guidance published by the Agency or in

the scientific literature.

Potential ecological risks were evaluated separately for the MFLBC and the on-Site/near-

Site areas. This was done to reflect the differences in habitat type and quality and hence
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exposure potential of the two areas. Risks for the MFLBC were evaluated quantitatively

using a hazard quotient approach along with available measured data on the aquatic

community structure and diversity of MFLBC. Risks for the on-Site and near-Site areas

were evaluated qualitatively. A quantitative evaluation was not considered appropriate for

the on-Site/near-Site area, given the limited habitat quality of the Site area.

6.4 Conclusions

6.4.1 Source Areas and Soils

The analytical results associated with the RI pond boring sampling and analytical program

confirmed the results which had been obtained during previous studies at the Site. As

summarized in Table 6-3, the levels identified in Pond 2 non-native materials and

underlying native soils represent the highest of the former pond source areas. Levels

identified in Pond 1, non-native materials and underlying soils are lower in comparison to

Pond 2 samples, due primarily to the remedial efforts conducted at Pond 1 during 1983.

Average total levels observed in Pond 7 were of the same order of magnitude as Pond 1.

Average total levels observed in Pond 3 and 4 areas were several orders of magnitude

lower than Ponds 1, 2, and 7.

The following general conclusions can be drawn regarding the nature and extent of

compounds detected in soil:

o The primary area of elevated levels in soil is limited to the portion of Nease
Chemical property bounded by the Conrail Railroad tracks to the north,
and by State Route 14 to the south. The only area located north of the
railroad tracks was in the general vicinity of the Feeder Creek immediately
south of Pond 3.

o Within this primary area, the following areas can be considered as the most
important source areas:

Pondl
Pond 2
Exclusion Area A.
Exclusion Area B.
Former Facility Production Area.
Feeder Creek Area South of Pond 3.

o VOC presence in soil appears to be essentially limited spatially to those
source areas identified above. VOC levels in these areas appear to increase
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with depth. Total VOC ranges for the three depth horizons were as
follows:

0-0.5 feet -- non-detect - 1,463 ppb
0.5-3.5 feet -- non-detect - 6,560 ppb
3.5-6.5 feet -- non-detect - 18,787 ppb

The primary VOCs identified included tetrachloroethene, 1,1,2,2-
tetrachloroethane, trichloroethene, and benzene.

o SVOC presence in soil was also observed to be essentially limited to the
areas identified above. SVOC levels also appeared to increase with depth.
Total SVOCs ranges for the three depth horizons were as follows:

0-0 .5 feet - non-detect - 7,618 ppb
0.5 - 3.5 feet -- non-detect - 10,902 ppb
3.5 - 6.5 feet -- non-detect - 37,548 ppb

The primary SVOCs identified included DPS, hexachlorobenzene, and 1,2-
dichlorobenzene.

o Mirex presence in shallow (0 - 0.5 feet) soil was relatively widespread;
however, the pattern of significant levels mirrored those for VOCs and
SVOCs. Mirex presence observed below 0.5 feet was primarily limited to
the on-Site areas discussed above. In general, mirex levels in soil appear to
decrease with depth, as is evidenced by the mirex ranges observed:

0-0.5 feet -- non-detect - 2,080,000 ppb
0.5-3.5 feet -- non-detect - 126,000 ppb
3.5-6.5 feet -- non-detect - 32,800 ppb

6.4.2 Surface Drainages

Based upon the results of the RI Site Surface Drainage and the Endangerment

Assessment, the following conclusions can be drawn:

o As illustrated by Figure 6-1 and Figure 6-2, the main branch of the Feeder
Creek System samples contain the greatest concentrations in the Site
surface drainage system. Branches C and D contain much lower
concentrations than the main branch of the Feeder Creek System.
Branches A and B have not been evaluated.

o The North Marsh sample contained relatively low concentrations of mirex.
The extent of mirex in the North Marsh area and the Unnamed Drainage
into which the North Marsh exits the property (through the northern Site
drainage exit) has not been evaluated.
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As discussed in Section 6.1.2, the investigation of the State Route 14 drainage ditch and

Golf Course tributary surface water system, originally proposed as part of the "Additional

Surface Water and Sediment Sampling Program" in a letter to the Agencies in October

1991, was carried out in October/November of 1995

6.4.3 Groundwater

Based on the results of the RI hydrogeologic investigation, the following conclusions can

be drawn:

o The analytical results collected during the RI indicate that volatile and
semivolatile compounds, as well as very low levels of mirex and
photomirex, are present in groundwater. Pesticides may be present,
however, at very low levels.

o The overall nature of the geology of the Site area appears to have limited
the transport and ultimate distribution of compounds in groundwater.

o The higher levels of VOCs, SVOCs, and mirex in groundwater are limited
to Sand 1, Sand 2 and the MKS (Figure 6-3, 6-4 and 6-5). The higher
levels of these compounds are limited in Sand 4 (near SI7), Sand 5 (near
SI9), and may be related to other sources.

o The Columbiana Shale is a potentially effective barrier against vertical
migration of contaminants. While the MKS has elevated concentrations of
VOCs, the underlying Vanport Limestone is relatively unimpacted. This
hypothesis will be further evaluated following additional hydrogeologic
characterization of the Columbiana shale and additional groundwater
sampling proposed as part Oi~ pre-FS investigations.

o Residential well sample analytical results indicate that residences that are
either upgradient or lateral to groundwater flow have not been impacted.

o The Dunlap Disposal commercial well is situated in the center of the plume
present in the MKS. At the present time, the well is not being used for any
purpose.

o Elevated concentrations are directly related to the aquifer's proximity to a
source area. Elevated levels in Sand 1, Sand 2 and the MKS are related to
the presence of Ponds 1 and 2 and Exclusion Area A in recharge areas for
these units.

o Sands 3, 4, and 5 are in direct contact with the MKS and may provide
pathways for migration from groundwater to the MFLBC. Analytical
results from Sands 3 and 4 indicate that relatively low levels of VOC and
SVOC are migrating from the MKS into Sands 3 and 4 (Figures 6-4-3 and
6-34). However, they were not identified in the immediate vicinity of the
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MFLBC and are not believed to be discharging into the MFLBC at this
time.

o Mirex is only present in groundwater at extremely low levels as detected in
unfiltered samples. The extent of mirex presence identified is largely
limited to Sand 2 and the MKS in the area near Pond 2 and Exclusion Area
A.

o The majority of VOCs and SVOCs present have specific gravities that are
greater than water. However, relative solubilities of organics in water have
been observed in field studies to decrease dramatically when multiple
organic constituents are present. Studies by Bannerjee (1984) and Shiu, et
al. (1988) show potential relative solubility decreases from 25 to 80
percent. Approximately, 1 foot of an apparent dense non-aqueous phase
liquid (DNAPL) has been observed in Well T2 in the past. Traces of
apparent DNAPLs have also been detected in RW-1 and S18 during
sampling events.

o Based upon groundwater samples collected during well closure activities,
the production wells appear to be potential conduits for vertical migration.
Low levels of VOCs were detected in water-bearing units underlying the
MKS.

o As evidenced by piezometric data collected in Sand 1 wells, the IRM strip
drains appear to influence the hydraulic gradient in the sand and effectively
capture Sand 1 groundwater in certain areas, thus partially mitigating any
release to ground surface as seeps.

6.4.4 MFLBC

Based upon the results of the RI MFLBC program, the following conclusions can be

drawn:

o The analytical results collected during the RI indicate that MFLBC surface
water has not been impacted. Surface water does not appear to be a
pathway for the transport of Site-related chemicals in the dissolved phase.

o MFLBC stream sediment, fish, and overbank deposits contain mirex and
photomirex.

o Analytical results indicate that the highest levels of mirex are present in
MFLBC sediments, from the Site downstream to Station 28 (Figure 6-6).
Mirex levels in sediments in this section of MFLBC range from non-detect
to 2,820J ppb (Table 6-1). Mirex levels in sediments are less than 100 ppb
downstream from Station 30, and decrease significantly (by one to two
orders of magnitude) below Lisbon dam (Figure 6-7). Mirex in sediments
was detected at only 3 stations below the dam, and in all cases detection
was at levels less than the laboratory limit for quantification. Photomirex
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was detected at low levels (concentrations ranging from 0.5J to 7.4J ppb)
at 7 stations, and was not detected below Station 23.

The RI investigation of overbank deposits indicated that elevated
concentrations of mirex and photomirex were present in areas sampled.
The highest levels of mirex and photomirex in overbank deposits were
found adjacent to the MFLBC and concentrations decline laterally from the
MFLBC. Mirex levels in overbank deposits were generally higher than in
adjacent stream sediment samples.

Fish tissue analyses indicated that mirex was present in 60 samples, and
photomirex was present in 42 samples collected. Mirex concentrations in
fish tissue were observed to decrease significantly near Station 35 (Figure
6-8), with all fish tissue samples collected downstream of Station 35
containing mirex concentrations that were less than the FDA mirex action
level of 100 ppb.

o There is a relationship between mirex and photomirex levels found in fish
versus levels found in sediment (Figure 6-9). Upper and lower trophic-level
fish with the highest mirex and photomirex levels were found in areas
where the greatest concentrations of mirex and photomirex in sediment
were detected.

o No clear relationship appears to exist between PCB levels (which are not
Site-related) in fish versus sediment. PCBs were not observed in any of the
MFLBC sediments. PCBs were also not observed in any fish sampled
upstream from Station 3?5. Based upon these observations, it appears that
the PCB source to MFLBC may be located on an unsampled tributary to
the creek that is located in the vicinity of Station 37.

6.5 Recommendations For Future Work

The RI work performed to date has sufficiently characterized the Site to enable the studies

to move forward to the FS stage (including pre-FS investigations). This section presents

recommendations for such activities. Additional data needs that are identified during the

FS will be addressed as required.

6.5.1 Surface Drainages

In October 1991, RNC proposed to the Agencies an expansion of the surface water and

sediment sampling program to address the North Drainage System and the Route 14

Drainage System. At the time, the Agencies concluded that RNC's proposed sample

locations appeared to have been chosen to evaluate other potential sources of

contamination to the MFLBC, rather than examining possible contamination migrating off
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the Nease Chemical Site. The Agencies felt that the proposed sampling exceeded the

scope of the RI/FS process and thus, would delay that process.

Based upon the results of RI sampling and previous sampling performed by RNC at the

Site, RNC recommends that the scope of the RI surface water and sediment sampling

program be supplemented during the pre-FS stage. This effort concentrated on the

sampling of the Route 14 drainage ditch which was sampled in November 1995.

6.5.2 Groundwater

Sand 1 Evaluation

As discussed in the preceding summary section, the extent of VOCs, SVOCs, and mirex in

groundwater at the Site has been sufficiently delineated, with the exception of conditions

in Sand 1. To support the FS, further investigations proposed for Sand 1 include using

information obtained from a new topographic map to assess the likelihood of outcrops of

Sand 1 (and Sand 2) horizon(s) south of the Route 14 drainage ditch. If appropriate,

additional boreholes will be drilled in the area to intercept Sand 1 or Sand 2 groundwater

and take appropriate groundwater samples.

Evaluation of the Potential Presence of DNAPL

Based upon field observations as well as levels of VOCs identified in Sand 1 and 2 and

MKS groundwater, it is reasonable to conclude that DNAPLs are potentially present. The

scope of RI activities performed to date has not focused upon this issue. Additional

studies to assess the presence, nature, and potential extent of DNAPL, necessary to

support the Remedial Design are outlined in Section 6.5.4.

Well Closures
The production well evaluation program results indicate that the production wells may be

acting as conduits for vertical migration of constituents of concern into the underlying

water-bearing units. These wells should be properly closed in order to seal off any future

migration pathways. The previously submitted June 1989 Well Closure Plan has been

revised and resubmitted to incorporate new recommendations based on RI data. In

addition to the investigations proposed for pre-FS activities, (discussed in Section 6.5.4

below), information derived from the retrofitting of the Production Wells in conjunction

with the results of the groundwater sampling will be used to determine the need for further
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investigation of the deeper geologic formations particularly with respect to DNAPL's.

The present data do not indicate significant contamination of the Tionesta Sandstone,

Middle Mercer Sandstone, and Massillon sandstone.

Groundwater Sampling

Additional groundwater sampling is recommended as part of pre-FS studies to monitor the

extent of impacts to groundwater in Sands 1, 2, 3, 4, and 5 as well as the MKS and

Vanport Limestone. A round of groundwater sampling will be conducted in the Spring of

1995 to provide, amongst other data, evaluation of impacts to the Vanport Limestone

(e.g., at well CLB). Groundwater samples will be collected and analyzed for volatile and

semivolatile compounds, inorganics, and DPS as well as mirex and photomirex.

Monthly water-level measurements should be continued for a period of time not less than

1 year. It should be noted that RNC initiated this monthly water level measurement

program in March 1993, as reported to date in Appendix M. The purpose of these water

level measurements will be to evaluate the seasonal variations present in water-bearing

units at the Site. This information will be useful during the FS and subsequent design.

Aquifer Testing

Though the results of the slug tests conducted at the Site indicate that the mean aquifer

properties do not vary significantly from one water-bearing unit to the other, the slug test

program called for in the Work Plan did not enable a determination of whether the water-

bearing units are interconnected. Additional aquifer testing should be conducted to

evaluate aquifer properties and determine if the unconsolidated units are directly

connected to one another or the MKS.

6.5.3 MFLBC

As described in Section 2.14.3, a Phase II Sampling Plan was prepared for additional

investigations at the MFLBC. RNC submitted to USEPA and OEPA a MFLBC Phase II

Sampling Plan consistent with the above objectives on October 2, 1992. The Sampling

Plan was subsequently revised following USEPA/OEPA correspondence dated January

14, and January 28, 1993, and resubmitted on February 4, 1993. USEPA and OEPA (the

Agencies) approved the revised MFLBC Phase II Sampling Plan in a letter dated May 8,

1993.
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The MFLBC Phase II fieldwork was conducted by ERM-Midwest (ERM) in May 1993.

ERM subsequently prepared statistical analyses of the data.

In July 1993, RNC submitted an RI Report which was complete apart from the MFLBC

Phase II Sampling, the results of which were net available at that time. Based on a review

of the July 1993 RI Report, the Agencies requested three additional fieldwork

investigations related to the MFLBC, as follows:

1. A field survey of the MFLBC to assess the presence of habitat potentially
suitable for the federally endangered Indiana Bat;

2. A field survey of habitat types and biota to provide descriptions of the
dominant physical and vegetative features of the MFLBC, its riparian zone,
and associated wetlands; and

3. Additional wetland soil and sediment sampling within a discrete portion of
the MFLBC, known as Egypt Swamp.

All of these investigations were undertaken during the fall of 1993 and factual reports

were subsequently submitted to the Agencies (ENVIRON, 1994a & b, Eastern States,

1993).

A report on these activities (Additional Remedial Investigation Report: MFLBC [Colder

and ENVIRON, 1994]) was submitted to the Agencies on August 18, 1994, and is

currently being revised as per Agency comments. The purpose of the report is to

summarize and integrate the results of the various investigations of the MFLBC described

above.

6.5.4 Summary

Further work is required at the pre-FS and pre-Remedial Design phases to address data

gaps and conduct investigations to support Remedial Design work at the Site. Based on

the results of the RI, pre-FS investigations should comprise at a minimum:

o A flyover survey for the preparation of a current topographic base map
including areas south of Route 14;

o Using the information obtained from the topographic map assess the
likelihood of outcrops of Sand 1 or Sand 2 horizons south of Route 14 and
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if appropriate propose additional borehole(s) in the area to intercept Sand 1
or 2 groundwater and take appropriate samples;

o Surface soil/sediment sampling of Route 14 drainage ditch;

o During the Spring of 1995, conduct a round of groundwater sampling
(including residential wells) for a full suite of parameters including
inorganics; and

o Conduct slug tests on existing wells screened in the Washingtonville and
Columbiana Shales to determine hydrogeologic parameters for these
formations.

Based on an assessment of the above information in the FS and USEPA's subsequent

remedy selection, a Pre-Design Investigation should be formulated for the Site. This will

integrate information from work carried out pursuant to the Removal AOC issued in

November 1993 and likely include investigations to further delineate the extent of DNAPL

and a bedrock aquifer pumping test to support design.
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Table 6-1
Mlrex and Photomirex Analytical Results For Sediment Samples

MFLBC
(All concentrations are in ng/kg)

Sample Concentrations
Upstream Lisbon Dam

Sample #
SD-01
SD-65
SD-02
SD-03
SD-04
SD-05
SD-6A
SD-6B
SD-6C
SD-6D
SD-07
SD-10
SD-11
SD-12
SD-70
SD-13
SD-14
SD-15
SD-16
SD-17
SD-69
SD-18
SD-19
Sd-l9A
SD-19B
SD-20
SD-21
SD-22
SD-23
SD-24
SD-25

Mlrex

7.84 J
4.26 J

-
.

150
71.5
21.5
87.8
124
251
1680
527

423 J
2820 J

555
1200 J
150 J
34.6

42.1 J
76.7 J
57.5
125

-

93.7 J
403 J
45.5
175 J
107
127
75.3

Photomirex
-

-
.
.

5.75 J

-
-
-
-

7.38 J
-
-

3.09 J
2.34 J
2.58 J
.
-

-
.
.
-
-

0.479 J
.

2.96 J
.
-

Pi

a
!i

i:-:S-
:•;;¥;;;:

i&*

,..,,.

•• '•':v-

•••. •

•':'.'
:•••'•'•• '

:.::V

•-••"•.•:::

•;;?:?;••

'': *v

-<•&
*:>:
Si1.1
Vi:
•'•K-

•<••:'.

!iv

••':'.'

-:•"•::•

Sample #
SD-26
SD-27
SD-28
SD-29
SD-30
SD-31
SD-32
SD-33
SD-34
SD-37
SD-38
SD-39
SD-64

I Mlrex
181
158

100 J
-

102 J
41.5
33.7
78.5

18.5 J
24.1 J
58.8

21.8 J

Photomirex
-
.
.
-
- •-.
-
-
-
-
-
.
-

Downstream Lisbon Dam
SD-40

SD-41
SD-42
SD-43
SD-66
SD-44
SD-45
SD-46
SD-47
SD-48
SD-49
SD-63
SD-50

. SD-51
SD-52

-
-

10.5 J

R
6.30J
10.9 J

-
-
-
•

-
-
-

-
-
-

R
-
-
-
-
-
-

-
-
•

Maximum and Minimum Concentrations

* Detections
Total » Samples

Max. Concentration
Min. Concentration

Upstream Lisbon Dam
Mirex

38
45

2820 J
-

Photomirex
7

45
7.38 J

-

# Detections
Total tt Samples

Max. Concentration
Min. Concentration

Downstream Lisbon Dam
Mirex

3
15

10.9 J
-

Photomirex
-

15
-
-

Qualifier Codes:
J:

Duplicate Samples: SD-65 = SD-01
Quantitation is approximate due to limitations

identified during the quality control review
(data validation).

- Not detected

R - Unreliable result-analyte may or may not be present in this
sample.

Mirex minimum reporting limit: 18.5 ug/kg
Photomirex minimum limit: 20.4 ug/kg

SD-70 = SD-12
SD-69 = SD-17
SD-64 = SD-39
SD-66 = SD-43
SD-63 = SD-49



TABLE 6-2
Maximum, Average, and Minimum Concentrations

of Mirex and Photomlrex Detected in Fish
Tissue Samples

MFLBC

(All concentrations are in ug/kg)

Number of Detections
Total Number of Samples
Maximum Concentration
Average Concentration
Minimum Concentration

Mirex
Lower Trophic

Upstream
Lisbon Dam

23
23

6150
741.6
5.2 J

Mirex
Upper Trophic

Upstream
Lisbon Dam

17
17

1820 J
305.9
22 J

Mirex
Lower Trophic
Downstream
Lisbon Dam

1 1
1 1

65.5
29.6
9.8 J

Mirex
Upper Trophic
Downstream
Lisbon Dam

9
1 1
67

27.7
-

Number of Detections
Total Number of Samples
Maximum Concentration
Average Concentration
Minimum Concentration

Photomirex
Lower Trophic

Upstream
Lisbon Dam

19
23

390 J
32.9

-

Photomirex
Upper Trophic

Upstream
Lisbon Dam

13
17

28.8 J
8.9
-

Photomirex
Lower Trophic
Downstream
Lisbon Dam

6
1 1

4.45 J
2.5
-

Photomirex
Upper Trophic
Downstream
Lisbon Dam

4
1 1

3.12 J
2.4
-

J: Quantitative estimate due to limitations identified during quality control review.
- Nol detected

Mirex minimum reporting limit: 25.2 u.g/kg
Photomirex minimum reporting limit: 15.9 jig/kg
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